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Abstract 

Effective nutrition education programs require a knowledge of the socioeconomic characteristics of current and potential 
participants, their current levels of nutrient consumption, and their knowledge of health issues related to diet. The main 
meal planno^ in American households consume about 10-13 grams of fib^ per day, about half the recommended amount 
Meal planners who consume more fib^ than average tend to be male, older white, or Hispanic, have more than a high 
schod education, and live in rural areas. Meal planners who consume less fiber than average tend to be black, reside in the 
North Central States (^ the West, live in large households, smoke, or participate in the Food Stamp program or the Wcxnen, 
Infants, and Children jnogram. The data are from the 1989-90 U.S. Department of Agriculture's Continuing Survey of Food 
Intake of Individuals and the Diet Health Knowledge Survey. 
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Summary 

Effective nutrition education programs require a knowledge of tiie socioeconcxnic characteristics of current and potential 
participants, their current levels of nutrient consumption, and their knowledge of health issues related to diet. The main 
meal planners in American households consume about 10-13 grams of fiber per day, about half the recommended amount 
Meal planners who consume more fiber than average tend to be male, older white, (»* Hispanic, have more than a high 
school education, and live in rural areas. Meal planners who consume less fib^ than average tend to be black, reside in the 
North Central States or the West, live in large households, smoke, or participate in the Food Stamp program or the Women, 
Infants, and Children program. The data are from the 1989-90 U.S. Department of Agriculture's Continuing Survey of Food 
Intake of Individuals and the Diet Health Knowledge Survey. 

About 85 percent of the main meal planners surveyed thought that diet influences health. Fifty-nine percent thought that 
their current diets were healthy, while 40 percent of all meal planners thought that their diets should contain more fiber. In 
terms of specific knowledge about which foods are high in fiber, the majority of meal planners were able to conectiy 
identify foods that are high in fiber. 

Consumption of fiber increases with age. Meal planners under age 30 in 1989-90 consumed 10.5 grams of fiber daily, while 
tiiose over 70 consumed 13.1 grams. Whites and other nonblacks consumed about 12.3 grams of fiber, while blacks 
consumed about 9.5 grams. Two food categories (cereal and bakery products, and vegetables and potatoes) provided the 
bulk of dietary fiber. 

This study is based on data collected on a subsample of meal planners in the 1989-90 U.S. I>epartment of Agriculture 
Continuing Survey of Food Intake of Individuals and the companion Diet-Health Knowledge Survey. 
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Dietary Fiber: Effects of Socioeconomic 
Characteristics and Knowledge 

Noel Blisard, James Blaylock^ and David Smallwood 

Introduction 

Scientific evidence linking diet and health has devel(^)ed rapidly, and it is now well established that individual dietary 
choices are important detenninants of health. Further evidence of the strength of the diet-health linkage is dramatically 
provided by McGinnis and Foege, who estimated that together dietary factors and sedentary activity patterns account for at 
least 300,000 premature deaths per year in the United States. Doll and Peto estimated that 35 percent of all cancer deaths 
are attributable to diet. On the positive side, an assessment of the decline in coronary artery disease mortality from 1968 to 
1976, by Goldman and Coc*, credits a reduction in serum cholesterol levels with about one-third of the improvement In 
spite of the volume and diversity of nutrition and health-related studies, one consistent theme emerges: Some diets and sane 
diseases are linked. 

One nutrient that has been linked to reduced incidences of heart disease and some cancers is fiber. Elevated blood 
cholesterol levels are known to be one of the chief risk factors in heart disease, and a number of studies have linked diets 
high in soluble fiber with reduced blood cholesterol levels (appendices I and II contain discussions of dietary fiber and the 
advantages of a high-fiber diet). Also, *'eating foods with fiber is important for proper bowel function and can reduce 
symptoms of chronic constipation, diverticular disease, and hemorrhoids," according to Nutrition and Your Health: Dietary 
Guidelines for Americans (USDA). The guidelines suggest that a diet low in dietary fiber may increase one's risk of 
develc^ing certain types of cancer. 

Even though research on the link between dietary fiber and health is not sufficiently developed to associate a specific type 
of fiber or characteristic of fiber (such as particle size, chemical composition, or water-holding c^)acity) with reducing 
health risks, the most recent Surgeon General*s Report on Nutrition and Health advises Americans to increase consumption 
of all complex carbohydrates, including dietary fiber. Despite intensive effwts by nutritionists, manufacturers, and others in 
the health care industry to spread the word about the virtues of fiber, intakes remain below the levels recommended by some 
health authorities. Americans consume abdut 10-13 grams of dietary fiber per day, far below the National Cancer Institute's 
recommendation of eating foods that provide 20-30 grams of fiber per day. About 50 percent of meal planners in a recent 
survey, however, were aware of health problems associated with low-fiber intake, while 40 percent of all meal planners 
thought their diets should contain more fiber. 

One might expect fiber intake to increase as a person becomes aware of the potential long-term health benefits of a diet high 
in fiber.  It is not clear, however, if such knowledge is shared by the general population, or if such knowledge is 
concentrated within certain segments of society such as higher income groups, or by race, region, or age, among other 
variables. Understanding how nutritional knowledge varies across different population groups and the effect of knowledge 
on consumption levels is critical for designing and evaluating nutrition education programs and monitoring the Nation's 
progress in moving toward dietary goals. 

This repCHt presents an initial investigation into the relationships between knowledge, attitudes, awareness, and fiber intake. 
Some of the questions we address include: Is there any connection between one's fiber knowledge and/or awareness and 
one's actual intake? Why is fiber intake low, and does it vary systemically among different socioeconomic and demograi*ic 
groups?   And are there any population groups that systemically know little about fiber and its relationship to a healthy diet? 
Specifically, we focus on studying the association between fiber intake and a person's socioeconomic and demographic 
characteristics, fiber knowledge levels, and knowledge of health problems associated with reduced fiber consumption. 

We used data frOTi USD A's 1989-90 Diet and Health Knowledge Survey (DHKS) and its associated Continuing Survey of 
Food Intake by Individuals (CSFII) in a preliminary attempt to answer some of these questions.  The CSFII survey collects 
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information on what Americans eat and how much they eat, as well as personal health-related data. The DHKS, a follow-up 
survey to the CSFII, collects information from the household's main meal planners/preparo^ on their attitudes and 
knowledge about food and nutrition and related health issues. These surveys are among the first to provide infcMination on 
nutritional knowledge and attitudes, as well as on food and nutrient consumption for the same individual. 

A system of behavioral equations is estimated that isolates the net effect of income, fiber/dietary knowledge, and other 
socioeconomic characteristics on per c^ita fíber consumption. We also study variations in levels of fiber knowledge, 
attitudes, and awareness that are systematically associated with demogn^hic and socioeconomic characteristics. 

Theoretical and Empirical Considerations 

The classical thecny of consumer demand postulates that a consumer maximizes a utility function subject to a budget 
constraint. The result of this process is a set of demand relations, one for each oMnmodity, which are functions of all i»ices 
and income.  Several restrictions have been shown to ¿^ply to demand functions. Few empirical analyses, howev^, have 
attempted to estimate a complete demand system for food, much less nutrients such as fiber. Notable exceptions include 
Brandow; George and King; Eastwood, Bro(*er, and Terry; and Huang. Estimation of complete demand systems requires 
infcxmation on prices for every conunodity as well as household mcomt. If the focus of the analysis is on multiple 
c(Hnmodities or nutrients and if variables other than prices and income are incorporated, the data requirements quickly 
become so extensive that the analysis becomes almost unmanageable. Hence, the majority of empirical analyses of 
consumer demand have focused on single-equation demand relations. 

This study uses the theory of household production to incoipcM^te knowledge and awareness of diet-health relationships 
directly into a single-demand equation for a nutrient. The basic idea is that a person or household combines information, 
time, and market goods to produce commodities that yield utility. In this ¿^proach, people can be viewed as production 
units producing a numb^ of commodities, somt pedias unobs^ved, in such a way as to maximize their well-being. 
Demand functions for market goods are derived from the demand fc»* these '*home-produced'* commodities and are 
constrained by the individual's production technology and limited resources. 

Hence, one may think of a person maximizing a utility function: 

(1) 

where H, L, and Z are, respectively, vectors of health status, leisure, and other household consumption. 

Health status is a function of the type of nutrients consumed as well as other health-related inputs, such as genetic 
endowment and purchased health services.  Since we are primarily interested in a person's fiber consumption, we focus only 
on nutrient input decisions in the implementation of the model. The production function içx health may be denoted as: 

where N is a vector of nutrients consumed, Y is a vector of nonfood health inputs such as medical services, and X is a 
vector of health-relevant personal characteristics that are obs^vable. Note that N, the nutrients consumed, is itself a 
function of F, the foods consumed. Hence, the health production function may be written: 

Therefore, a person has a demand function fc»* nutrients that is a function of prices, income, and possibly other 
socioeconomic variables (Pitt and Rosenzweig), and which can be written: 

(4) 
N^NiP^ P^ /, D), 

where Pf is the price of food, P^ is the price of nonfood items, I is income, and D is a vector of other socioeconomic 
variables. 



We assume that a person's dietary knowledge, such as knowing the benefits of eating a high-fiber diet and knowing which 
foods contain fiber, influences the production of health and directly affects the person's choice of food inputs. In other 
words, knowledge alters the technology of production, thereby changing the dmand for the various nutrients (Jensen, 
Kesavan, and Jc^nson). This knowledge can be introduced as an exogenous factor into the consumer d^nand function for a 
particular nutrient. In this study, the particular nutrient we focus upon is fiber. Thus, the demand fc»* fiber can be expressed 
as a function of food prices, income, diet-health awareness and knowledge, and other socioeconomic variables and may be 
denoted as: 

(5) 
N^NiP^ P^ /, A K), 

where K is dietary knowledge. 

Data 

The 1989-90 DHKS-CSHI of the U.S. Department of Agriculture's Human Nutrition Information Service (HNIS) is the 
source of data used in this analysis. The DHKS-CSFII is the most recent and complete data available on nutrient intake of 
individuals in U.S. households. The survey gathers information on the attitudes and knowledge about nutrition, diet, and 
health of households' main meal planners or preparers (referred to hereafter as the main meal planners). The DHKS was 
designed so that information from it could be Unked to information on food consumption from USD A's CSFII. This 
combined information allows researchers to analyze how individual attitudes and knowledge about healthful eating affect 
food choices and dietary status. The 1989-90 CSFII provides dietary data covering 3 consecutive days for individuals of all 
ages. The first day's data were collected in a personal in-home interview using a 1-day dietary recall of food intake. The 
second and third days' data are from a 2-day dietary record kept by the respondents. Personal data (such as income, age, 
race, and education) were also collected, as were self-reported healüi status, weight, and height information. 

The 1989 and 1990 DHKS were conducted as a telephone followup to the CSFII. Individuals identified in the CSFII as tiie 
main meal planners for the household were contacted about 6 weeks after the CSFII and asked a series of questions about 
health and diet. The analysis presented here apphes only to the main meal planners with 3 days of complete dietary intake 
information, and may not be representative of the population. This subsample was chosen to maintain the close link 
between dietary intake and diet-health knowledge and awareness information. 

Descriptive Statistics 

In tiie 2,480 households surveyed in 1989-90, 80 percent of the main meal planners were women (table 1). The average 
age was 48 years, and die average per capita income was about $196 per week. The average household size was about 2.6 
pecóle.  Approximately 86 percent were white, and 7 percent identified themselves as Hispanic. The majority of those 
interviewed had obtained a high school education, and 27 percent of the respondents smoked. 

The DHKS revealed that about 85 percent of the meal planners believed that what they ate could make a difference in their 
chances of getting a disease; about 15 percent disagreed. About 59 percent of the meal planners felt their diet was healthful 
and saw no need to change. In contrast, about 40 percent disagreed with the statement that their diet was healthful and 
change was not necessary. 

When it came to fiber, 40 percent of the meal planners thought their diets should contain more. Fifty percent of the meal 
planners indicated that they were aware of health problems associated with low-fiber intake. Of those, 15 percent mentioned 
circulation and heart problems, 40 percent mentioned cancer, and about 56 percent said bowel problems. 

Given a choice of two foods, 80 percent of the meal planners were able to identify which was higher in fiber in about five 
out of six cases (exceeding the Federal Government's goal that by 1990, 70 percent of the population would be able to 
identify foods that are good sources of fiber). Seventy-seven percent of the meal planners knew that fruit contained more 
fiber than meat, while 79 percent knew that oatmeal cereal had more fiber than cornflakes. The vast majority (91 percent) 



Table 1-Selected descriptive statistics, 1989-5H> 

Variable Unit Mean Standard error 

North Central 
South 
West 
Smoke 
Female 
Age 
Household size 
White 
Hispanic 
Education 
Income per person 

per week 
Rural residence 
Male meal planners 
Program^ 

Food eaten now 
is healthful 

What one eats 
affects one's 
health 

Aware of 
problems of a 
low-fiber diet 

Thinks diet 
should be higher 
in fiber 

Which has more fiber? 
Fruit or meat? 
Comñakes or oatmeal? 
Wheat or white bread? 
Orange juice or an apple? 
Kidney beans or lettuce? 
Popcorn or pretzels? 

Percent 
Percent 
Percent 
Percent 
Percent 
Years 
Number 
Percent 
Percent 
Index* 

$100's 
Percent 
Percent 
Percent 

Percent 

Percent 

Percent 

Percent 

Percent 
Percent 
Percent 
Percent 
Percent 
Percent 

25 
38 
19 
27 
80 
48.02 
2.57 
86 
7 
2.11 

1.96 
30 
12 
15 

59 agree 

85 agree 

50 agiee 

40 agree 

44 
48 
39 
40 
40 
18.56 
1.59 

34 
26 
1.18 

1.92 
46 
32 
38 

49 

36 

50 

18 

Correct Food 
77 Fruit 42 
79 Oatmeal 41 
91 Wheat 29 
73 Apple 44 
57 Kidney beans 50 
77 Popcorn 42 

'Education = 1 if respondent has less than a high school education, 
Education = 2 if respondent has a high school education, 
Education = 3 if respondent has attended college. 
Education = 4 if respondent graduated from college, and 
Education = 5 if respondent attended graduate school. 

Respondent received food stamps or participated in the Women, Infants, and 
Children (WIQ program, 

were aware that wheat bread had more fiber than white bread. Only 57 percent of the respondents, however, were aware 
that kidney beans contained mcx-e fiber than lettuce, while 77 percent knew that popcorn contained more fiber than pretzels. 

Income, education, and gender ^pear to be associated with knowledge about sources of fiber (table 2). FOT example, out of 
the six fiber questions, the highest inccxne meal planners answered an average of 5.2 questions correctly, compared with 4.3 
for the lowest income group. Meal planners with at least some college background answered about 5.2 questions correctly, 
while those with less than a high school education correctiy identified only 4.2. In addition, females answered 4.9 questions 
correcüy, while males averaged 4.4 correct answers. 

On average, meal planners in 1989-90 consumed about 12 grams of fiber per day, which is well below the widely 
reconmiended 20-30 grams per day (table 3). Actual consumption of fiber, however, increases with age. Meal planners 
under age 30 consumed 10.5 grams of fiber daily, while those over age 70 consumed 13.1 grams. Both whites and other 



Table 2—Number of correct answers in fîber comparisons, 15^9-90 

Group Average number of correct answers (out of six) 

AU 

Age: 
Under 30 years 
30-49 years 
50-69 years 
70 years and over 

Sex: 
Male 
Female 

Number 

4.8 

4.7 
5.0 
4.9 
4.5 

4.4 
4.9 

Race: 
White 
Black 
Otha- 

Per capita income: 
$3,800 or less 
$3,801-$5,400 
$5,401-$10,200 
Over $10,200 

Education: 
Less than high school 
Completed high school 
More than high school 

4.8 
4.9 
4.5 

4.3 
5.0 
4.8 
5.2 

4.2 
4.9 
5.2 

Table 3~Sources of filler in daily diet by age, race, and income, 1989-90 

Group 

Total Meat, Cereal Legumes, Vegetables 
fiber poultry, and nuts, and and 

intake fish, and bakery seeds Fruit potatoes 
eggs 

rirntwiv  T*0ma\ nf  

Other 

All 
Age: 

Under 30 years 
30-49 years 
50-69 years 
70 years and over 

Race: 
White 
Black 
Oth«-* 

Per capita income: 
$3,800 or less 
$3,801-$5,400 
$5,401.$10,200 
Over $10,200 

12.0 42 11 28 

10.5 8 45 7 8 27 5 
10.8 7 43 7 10 28 5 
12.7 6 40 10 13 30 3 
13.1 5 41 8 16 28 2 

12.3 7 43 8 11 28 4 
9.5 7 36 12 9 31 5 

12.3 8 42 10 13 24 3 

11.1 7 39 13 10 28 3 
12.5 7 42 6 11 29 5 
11.2 7 41 8 11 29 4 
13.0 7 44 7 12 27 4 

"Other** includes Aleuts, Eskimos, American Indians, Asian/Pacific Islanders, and other nonwhite and nonblack 



nonbladcs consumed about 12.3 grams oí fiber daily, while blacks consumed about 9.S grams. Fiber consumption appears 
to be positively ccMielated with income. Meal planners with the lowest income consumed about 11.1 grams of fiber per day, 
while those with the highest level of inccnne consumed about 13 grams pa* day. 

Regardless of a person's age, race, or inoxne, two food categmes provided the bulk of dietary fiber. Meal planners 
received an average of 42 p^cent of their dietary fiber from cereal and bakery {»xxlucts, and 28 percent frcxn vegetables and 
potatoes (table 3). (The food groups used were óewtloped by USDA's Human Nutrition Information Service. In general, 
mixtures, such as TV dinners and casseroles, are categorized by their primary ingredient) 

The pax:entage oí total dietary fiber received from any given food categ(^ varied with individual characteristics. F(»* 
examine, black meal planno-s received 36 percent of their fiber from cereal and bakery products, and 31 percent frcnn 
vegetables and potatoes, versus 43 and 28 percent, respectively, for white meal (daimers. 

Old^ meal planno^ tended to receive more of their fiber fircHn fruit (16 percent fíx- those ova* age 70, compared with 8 
percent fcM* those under age 30). Meal planners in the highest income households tended to receive less fiber from legumes, 
nuts, and seeds than did those with the lowest ina»nes. Instead, the highest inccnne meal planners received more fiber from 
fruit, and from cereal and bakery products. 

Model Specification and Variables 

Our modeling effcMts are focused on increasing our undo^tanding of the associations between fiber intake of meal planners 
and their socioeconomic characteristics, fibo- and diet knowledge, and income. We also expkn-e systematic variations in 
fiber and diet knowledge that are associated with individual socioeconomic characteristics and income. 

As a caveat, due to the complexity of the relationship between c(Hnmodity (food) prices and fiber intake as well as the lade 
of price data, this aspect of modeling fibo* intake was left for future study. Since there are many alternative sources of 
fiber, however, the aUlity to substitute one food fc»^ anoth^ should limit the effect of individual food prices. Fiber intake is 
modeled as a function of income, relevant housdiold charactoistics, and fiber/diet knowledge. 

Socioeconomic variables included in the model are region of residence, race, whether or not the respondent is Hispanic, age, 
housdiold size, whether (»- not the main meal planners w^e males, whetho* (»* not the main meal planners participated in 
the Women, Infants, and Children program (WIC) andA»* received food stamps (this combination variable is called 
"{»-ogram" in the model), and whether or not the household resided in a rural kx:ation (Capps and Schmitz; Jensen, Kesavan, 
and Jdmson). 

The region of housdiold residence, race, rural location, Hispanic, male, and program variables are all entered as binary 
variables. Household region is entered into the equation to c^ure regional consumption diffo-ences that may affect the 
amount of fiber consumed. Likewise, the race and Hispanic variables are used to capture culturally diffra'ent consumption 
patterns between whites and nonwhites as well as Hispanics. We hypothesized that rural residents may also have different 
consumption patterns from their suburban and urban counterparts, perhaps due to food production from gardens and orchards 
and well-known diffo^nces in at-home and away-from-home eating patterns. Generally, males consume more food and thus 
more fiber than females on average, so the male head variable (that is, the main meal planne is male) was entered into the 
model to control for this effect. We hypothesized that households that eitho* partidpate in the WIC program or receive food 
stamps, (M* both, may also receive infcmnation on nutritious, healthful diets. These households are also more likely to be at 
nutritional risk due to limited resources to purchase food. Hence, we thought it was possible that this segment of sodety 
might consume diffoient amounts of fiber than others. 

We hypothesized that larger households may purchase a different mix of goods than smaller households, th^eby altering the 
intake of fiber of the main meal planners. Variations in size of households were controlled for by entering housdiokl size 
directly into the equation. We hypothesized that fibo* consumption may inoease with age, so age was entered into the 
model to control for this effect. Bnally, we control for income by entering per capita weddy inc(xne directly into the 
equation. 

Dietary knowledge and awareness of diet/disease relationships represent unique and challenging variables. They are 
inhoiently abstract concq)ts with many dimensions, none of which can be directly observed. One can, however, obsoire 



various manifestations or outcomes that can serve as indicators of the undo'lying facets of knowledge. Unobs^ved 
variables, like knowledge, are refeired to as latent variaUes and sevo^al techniques exist that allow researcho^ to estimate 
models with unobserved variables. These techniques include principal components, factor analysis, multiple indicate»^ 
multiple cause, and linear structural equations. After considerable study of our data and the infcMmation requirem^ts for 
each of the above model specifications, we entered two proxies for knowledge direcüy into the fiber consumption equation: 
a proxy fc»* specific fiber knowledge and one fc»' general fib^ knowledge. 

There are several questions on the DHKS whose answo^ would indicate a g^ieral knowledge about foods containing fairly 
large amounts of fib^. Two questions in particular w^ie singled out One asked the respondent if it was important to eat 
five or more fruits and vegetables a day. The otho* dealt with whetha* or not it was important to eat plenty of grain-type 
foods. We created a binary variable equal to 1 if the response to both questions was positive and z^x) otherwise. We label 
this variable as geno^al fiber knowledge (GFK). 

The second set of questions is directiy conconed with fiber consumption. The first asked the respondents if they had heard 
about any health problems that might be related to how much fibo- a person eats. The oth^ asked the respondents to 
identify which of two foods contains more fiber. We again created a binary dununy variable if the respondent provided a 
positive answo* about awareness of any health problems with fiber and if the reqxxident was able to answer correctiy four 
or m(»*e of the six fiber comparison questions. We refa- to this variable as ^)ecific fib^ knowledge variable (SFK). The 
calculated means for GFK and SFK are 0.40 and 0.43, respectively. While the sample means are quite close, the data 
suggest that these are really two v^y distinct variables. The tetrachoric ccHielation between thwse two binary variables is 
not statistically different fron zero ( -0.028) and only 17.5 percent of the same households wo-e assigned a 1 for both the 
GFK and SFK variables. 

We assume that it is possible for both knowledge variables and fiber consumption to be correlated, implying a simultaneous 
system of equations. To simplify matters, we assumed that the two knowledge equations could be estimated as a bivariate 
probit model and that the predicted probabilities from both could be used as instruments in order to estimate the fiber 
equation by a two-stage process. Given our assumptions, this method provides asymptotic standard errc»^ for the áemmd 
equation. 

We specified both knowledge variables to be a function of region of resid^ice, race, whether or not the respondent is 
Hispanic age, housdiold size, highest education level attained, whether or not the household resides in a rural area, wheth^ 
or not the main meal planner is male, wheth^ or not the meal planner smokes, and finally whether or not the household 
participates in WIC or receives food stamps.  All variables are the same as those in the demand for fib^ equation, excqH 
for education and whetho* or not the respondent smc^es. We hypothesized that people with more education might be more 
aware of diet issues and the role fiber plays in the diet. Conv^^ly, we assumed that people who smdce might be less 
aware of diet issues or less concerned than nonsmokers about the role of diet in health status. The three-equation syst^n fcH* 
general and specific fiber knowledge and fiber intake is specified as: 

GFK^ B^+B11S ^B^^NC +«13 W^B^^Race 

^B^HS ^By^Age ^ByjRund+B^^ED 

-^B^gSmk+B^^Hisp *B^^^Program 

'SFK^B^+B^^S^B^NC+Bj^W^Bj^Race 

^B^HS^B^i^Áge^B^Rurál^B^ED 

-^B^Smk^B^y^Hisp -^-Bj^Program 

'i-B2^Mhead'^€2 

LogiFiber) =«3^, +B^^ S +B^NC+B^ W^B^Race 

+B^HS ^Bj^Age +ByjRund 

^By^Hisp ^BjgProgram ^B^y^Mheod 

+B^^jFicome*B^^GFK^B^^ySFK^€y. i^) 



Variable definitions are presented in table 4. The means oi these variables can be found in table 1. 

Empirical Results 

Estimated parameters for the three equations are presented in table 5. Preliminary analysis indicated that the two probit 
equations fix fiber knowledge were independrat of each other (-0.009 o^relation and statistically insignificant) and were 
û^refore estimated s^)arately. The following discussion will focus upon those variables that are statistically significant at 
the 10-pax:ent level or higher. 

In the general fib^ knowledge equation only three independent variables were statistically significant: age, male head, and 
I»iogram participation status. Each of these variables has the anticipated sign. That is, oldo* meal planno^ are associated 
with a higher probability of being knowledgeable about fibo* in genoral (significant at the 2-pCTcent level), as are 
respondents who participate in the WIC or Food Stamp programs (significant at the l-p^cent level). On the other hand, 
male meal planno^ are associated with a Iowa* probability of being knowledgeable about fiber in general, peihaps because 
females are more apt to receive fcmnal and informal education on food i»rq)aration and relevant diet information (significant 
at the 4-pCTcent level). 

In the specific fiber knowledge equation, 9 out of 12 independent variables were significant at the 10-percent level or higher. 
Respondents in both the North Central States and the West wert associated with a higher probability of having specific 
knowledge about foods containing fiber than those in the Ncmheast or South (significant at the 1-percent level). Likewise, 
nonblacks tended to have more specific fib^ knowledge than blacks (significant at the 1-percent level), while Hispanics 
were associated with a Iowa* probability of knowledge about the fiber content of specific foods. In addition, larger 
households tended to have meal planners more knowledgeable about the fib^ content of specific foods. As hypothesized, 
main meal planners with vaorc education woe associated with a higher probability of having specific fiber knowledge 
(significant at more than 1 percent) relative to those with less education. Again, male meal planners were less 
knowledgeable about specific sources of fiber than their female counterparts. Likewise, meal planners who smoked tended 
to be less knowledgeable about the fiber content of specific foods than nonsmokers, perhaps due to less concern for their 
personal health than nonsmokers (Blaylock and Blisard).  Somewhat surprisingly, meal planners who participated in the WIC 
or Food Stamp programs were found to be less knowledgeable about specific sources of fiber than those who did not 

Table 4—Variable definitions 

Variable Definition 

S 
NC 

W 
Race 
HS 
Age 
Rural 
ED 
Smk 
Hisp 
Program 

Mhead 
Income 
GFK 

SFK 

Equals 1 if household resides in the South, zero otherwise 
Equals 1 if household resides in the North Central region, 

zero otherwise 
Equals 1 if household resides in the West, zero otherwise 
Equals 1 if white, zero otherwise 
Number of persons in household 
Age in years 
Equals 1 if household resides in lural area, zero otherwise 
Years of formal education 
Equals 1 if smokers, zero otherwise 
Equals 1 if Hispanic, zero otherwise 
Equals 1 if household receives food stamps or participated in the 

Women, Infants, and Children (WIC), zero otherwise 
Equals 1 if meal planner was male, zero otherwise 
Weekly per person income in $100's 
Equals 1 if meal planner thinks it is important to 
eat five fruits and vegetables a day, and plenty of grain- 
type foods, zero otherwise 

Equals 1 if meal planner was aware of any health benefits 
associated with a high-fiber diet, and if he/she could answer 
at least 4 out of 6 questions about which food had more fibo* than another 



Table S—Siinultaneous fiber knowledge and consumption equations, 1998-90 

Variable Coefficient Standard error 

(A) General fiber knowledge 
Constant 
North Central 
South 
West 
Race 
Hispanic 
Age 
Household size 
Education 
Rural 
Male meal planners 
Smoke 
Program 

-0.350** 
-0.110 
-0.064 
0.003 
0.116 

-0.072 
0.004** 

-0.002 
-0.032 
-0.089 
-0.180** 
-0.098 
0.202*** 

0.178 
0.085 
0.080 
0.090 
0.083 
0.108 
0.002 
0.020 
0.025 
0.063 
0.089 
0.063 
0.076 

(B) Speciñc fíber knowledge 
Constant 
North Central 
South 
West 
Race 
Hispanic 
Age 
Household size 
Education 
Rural 
Male meal planners 
Smoke 
Program 

-1.391*** 
0.243*** 
0.063 
0.342*** 
0.453*** 

-0.530*** 
0.002 
0.043** 
0.283*** 

-0.077 
-0.162* 
-0.197*** 
-0.227*** 

0.188 
0.087 i 
0.084 
0.093 
0.089 
0.117 
0.002/" 
0.021 
0.026 
0.064 
0.093 
0.065 
0.082 

/ 

(C) Fiber demand 
Constant 
North Central 
South 
West 
Race 
Hispanic 
Age 
Household size 
Rural 
Male meal planners 
Program 
Income 
Geno^ fíber knowledge 
Speciñc ñber knowledge 

1.546*** 
-0.049 
-0.041 
-0.073 
-0.065 
0.244*** 

-0.001 
-0.029** 
0.132*** 
0.336*** 

-0.092 
-0.008 
1.462** 
0.836*** 

0.191 
0.048 
0.041 
0.047 
0.054 
0.061 
0.001 
0.014 
0.036 
0.042 
0.057 
0.010 
0.576 
0.134 

Note: * = Significant at the 0.10 level.  ** = Significant at the COS level. 
*♦♦ = Significant at the 0.01 level. 



participate in either of those programs, although they woe found to have higher levels oí general fiber knowledge 
(significant at the l-po-cent level). 

In summary, meal planners with a high probabiUty of having gena:al fiber knowledge tended to be oldo*, female, and 
participate in either the WIC or Food Stamp programs. Meal planners with a high probability of having specific knowledge 
about fiber, however, tended to reside in the North Central or West, to be nonblack and non-Hispanic, to have larger 
famiUes and noore than a high school education, to be female, and to neither smoke nor participate in the WIC Oí Food 
Stan^ programs. 

The probabilities fc»* the GFK and SFK equations wa*e calculated for each respondent in the sample using the estimated 
probit equations reported in table S. These calculated probabilities wert then used as instruments in the estimation of the 
ñher demand equation. Six out ctf 13 independent variables in the fib^ demand equation were statistically significant at the 
10-percent level or greater. These variables are Hispanic, household size, whether or not the meal planno* was a male, 
whether or not the meal planner lived in a rural location, GFK, and SFK. In addition, the Program variable was borderline 
significant at the 11-percent level. Both direct and indirect effects have been calculated for selected variables and are 
inesented in table 6. These effects assume that all other variables are held constant at their mean levels. Direct effects are 
those that occur when a variable changes in the demand equation. Indirect effects are those that occur when a variable 
changes in either the general fiber knowledge equation or the specific fibo* knowledge equation, and w(»k through the GFK 
and/or SFK variables in the fiber demand equation. In other words, the variable under question, say, household size, can be 
changed in the specific and/or general fiber knowledge equations, with all odher variaUes held at their mean levels. The 
calculated probability can then be substituted in the fiber demand equation and the indirect effect thus calculated. Total 
effects are the sum of the direct and indirect effects, holding all other variables constant. Note that some variables such as 
smoking can have only an indirea effea since this variable is not explicitiy included in the fib^ d^nand equation. These 
results will be referred to in the discussion of the fiber demand equation. 

Both knowledge variables are statistically significant at the l-po-cent level or higher. Hence, knowledge, whether in general 
or specific, has a positive influence on whether or not meal planners consume larger amounts of fibo*. 

The estimated signs of both the Hispanic and househdd size variables were somewhat surprising. While both of these 
variables wore insignificant in the GFK equation, the Hispanic variable was negative and significant in the SFK equation and 
household size was positive and significant In the ñher demand equation, however, the signs rev^'se. In the case of the 
Hispanic variable, it may be that Hispanic diets are naturally higho* in fibo* than that of other Americans, possibly for 
cultural reasons. Hence, the direct effect (from table 6) on fiber demand is 2.70 grams higher than average, while the 
indirect effects via the SFK and GFK variables are -1.51 and -0.41 grams, respectively. Hence, the total effect is that 
Hispanic meal planners ingested 0.78 grams more fiber per day than the average meal planner. 

The household size variable is more troubling. It may be the case that while the meal planners of largo* households are 
more aware of which foods contain more fiber than others, this knowledge is not put into practice. Since larger households 
contain more children, it might be possible that these household monbers do not like foods that are naturally high in fibo* 
and, therefore, influence which foods are in the house. In any case, the direct effect of this variable in the demand equation 
is that as household size increased from 2 to S persons, fiber consumption of the meal planners declined 0.73 grams. The 
total effect, however, is -0.47 grams since the indirea effect through the SFK is positive and offsets the direct effect 

We hypothesized that male meal planners consume more fiber than females, because they eat more food (Nationwide Food 
Consumption Survey 1987-88), The estimated coefficient is consistent wiüi this hypothesis. Indeed, table 6 indicates that 
male meal planners consumed 3.27 more grams of ñher per day than female meal planners. The indirect effect through the 
two knowledge variables, howevo:, reduced the total effect to 1.82 grams. Likewise, meal planners living in rural areas 
ingested more fiber than their urban/suburban counterparts, about 1.03 grains relative to üie average meal planner. This is 
offset, however, by the indirect effects of both the GFK and SFK variables, so that the total effect is that rural meal planners 
consumed 0.40 grams more of fiber p^ day than their urban/suburban counterparts. 

The results for both the education and smoking variables are interesting since they do not dppear directiy in the fibo 
demand equation. Hence, their effects on fiber demand can be found only by calculating the indirect effect of both 
variables. As noted above, meal planners who smdced had a Iowa* probability of having eiüier general or specific 
knowledge about fibo*, and table 6 shows that these meal planno^ ingested about 0.98 grams less than the average meal 
planner (perhaps due to nicotine suppressing the ^petite). Likewise, education had a negative but insignificant effect on 
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Table 6—Changes in grams of fiber consumption due to changes in selected variables, 1989-90 

Variable 
Direct 
effect 

Indirect 
effect 
GFK' 

Indirect 
effect 
SFK^ 

Total 
effect 

Grains 

North Central -0.39 
West .61 
Race .10 
Hispanic 2.70 
Age .14 
Household size .73 
Education^ — 
Rural 1.03 
Male meal planners 3.27 
Smoke^ — 
Program .80 

-0.36 
.09 
.08 

-.41 
.22 
.05 
.37 
.38 
.91 
.44 

1.09 

0.26 
.01 
.16 

-1.51 
.02 
.31 

1.97 
.25 
.54 
.54 
.70 

-0.49 
.71 
.14 
.78 
.10 
.47 

1.60 
.40 

1.82 
.98 
.41 

^GFK is the abbreviation for general fiber knowledge. 
^FK is the abbreviation for specific fiber knowledge. 
'Neither Education nor Smoke appears in the demand equation; thus these variables have no direct effect 

general fiber knowledge and a positive and statistically significant effea on specific fiber knowledge. Hence, the indirect 
effect of education is that meal planners who attended college tended to ingest 1.60 more grams of fiber per day than those 
who ccxnpleted high school. 

This study demonstrates a positive link between what meal planners know about fiber and their intake of fiber. Meal 
planners, howev^, consume only about half of the recommended levels of fiber each day. Meal planno^ who consume less 
fiber than average tend to be those who smoke. Uve in the West or the North Cotral States, live in large households, and 
participate in the WIC program and/or receive food stamps. Meal planners who consume more fiber than average are those 
who are male, have higher levels of education, are Hispanic, and live in rural areas. 

Nutrition education programs need to target all meal planners in order to increase the consumption of fiber. The arrival of 
mandated nutrition labels in 1994 and increased efforts by Federal and State Governments and private groups to encourage 
people to eat healthi^ diets, however, should push Ammcans high^ up on the nutrition learning curve and lead to increased 
fiber consumption that is clos^ to the level of fiber consumption recommended by the National Canc^ Institute. These 
activities, coupled with food industry efforts to develop and market alternative food products of higho* nutritional quality, 
will begin to pay dividends to all Americans in the form of healthier and longer lives. In turn, eating more healthfully 
should help drive down health care costs associated with nutrition-related diseases, an added advantage for all of us. 
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Appendix L Dietary Fiber: A Complex Carbohydrate !j Q224™ I 
Sugar, fruit, vegetables, and breads are all sources of carbohydrates. In fact, all sugars and starches that we eat, as well as 
dietary fiber, are cartxAydrates. Most carbohydrates are converted by the body into an essential substance: glucose, the 
main sugar in the blood and the body's basic fuel (Nutrition and Your Health: Dietary Guidelines for Americans), 

There are two general types of carbohydrates: simple and complex. Simple cartxAydrates are the familiar sugars contained 
in such products as nondiet sodas and candy, foods that are generally high in calories with little nutritional value. In 
contrast, most foods containing complex carbohydrates are loaded with nutritional extras. Compare, for example, a slice of 
whole wheat bread, which contains 130 calories, and a regular soda with ISO calories. In addition to carbohydrates, the 
iH'ead contains valuable nutrients, such as protein, B vitamins, iron, and dietary fiber. The soda contains none of these 
nutritional benefits. 

All dietary ñbers have two things in common:  They are found only in plant foods, and they are resistant to human digestive 
enzymes. While most other foods are digested and then abs(Hbed as they pass through the small intestine, dietary fib^ 
enters the large intestine relatively intact This helps reduce symptoms of chronic constipation, diverticular disease, and 
some types of "irritable bowel." 

Dietary fiber is divided into two basic groups, soluble and insoluble. Insoluble dietary fiber absorbs many times its weight 
in water, expanding in the intestine. This type of dietary fiber is found mainly in whole grains and on the outside of seeds, 
fruit, legumes, and other foods. This type of fiber is key in promoting more efficient elimination by increasing stool bulk, 
and it may alleviate some digestive disorders. It is also thought to play a role in prevention of colon cancer. 

Soluble dietary fiber is found in fruit, vegetables, seeds, brown rice, barley, oats, and oat bran.  It can help produce a softer 
stool, and it works to increase cholesterol excretion in the bowel (by binding bile acids) and preventing their reabsorption. 

Appendix II:  Advantages to a High-Fiber Diet 

Americans have a long way to go before reaching the National Cancer Institute's most reccxnmended intake of 20-30 grams 
of fiber per day to obtain the full advantages of a high-fiber diet, since they currently consume about 10-13 grams pa* day. 
And this is in spite of how much has been written concerning the link between dietary fiber consumption and health. 
Elevated blood cholesterol levels are known to be one of the chief risk factors in heart disease, and a number of studies 
have linked diets high in soluble fiber with reduced blood cholesterol levels. Only soluble fiber may produce a significant 
reduction in blood cholesterol levels (the exact mechanism of this action, however, is not yet totally understood). 

"Eating foods with fiber is important for prc^r bowel function and can reduce symptoms of chronic constipation, 
diverticular disease, and hemorrhoids,"  according to the Nutrition and Your Health: Dietary Guidelines for Americans, The 
guidelines suggest that diets low in dietary fiber may increase the risk of developing certain types of cancer. 

Research on the hnk between dietary fiber and health is not sufficiently developed to associate a specific type of fiber or 
characteristic of fiber (such as particle size, chemical composition, or water-holding capacity) with reducing health risks. 
That is, the specific mechanism through which fiber works to reduce health risks has not yet been found.  It is not clear 
whether the health benefits are due to fiber or to other substances in foods that contain fiber. 

For these reasons, the new nutrition-labeling regulations require food labels that make health claims about dietary fiber 
intake to contain very specific language. The new food-labeling regulations set forth by the Nutrition Labeling and 
Education Act of 1990 specifically prohibit health claims relating fiber consumption to reduced risk for coronary heart 
disease and cancer.  The new regulations do allow health claims relating diets low in fat and high in fiber-containing grain 
products, fruit, and vegetables to a reduced risk of cancer and/or coronary heart disease. 

13 


