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MODERN AMERICAN DIETARY patterns are associated
with five of the ten leading causes ofdeath among adults
(1,2). For the two out of three Americans who do not
smoke and do not drink excessively, dietary pattems,
more than any other patterns of behavior, markedly
influence health status (1). Dietary patterns developed
during youth may contribute to obesity, unsafe weight-
loss practices, and eating disorders, and may increase
risk for several important chronic diseases later in life
(3).

This paper describes development of questions re-
lated to dietary behaviors for the Youth Risk Behavior
Surveillance System(YRBSS) questionnaire. TheYRBSS
Panel participants (see Appendix I, page 56) first iden-
tified major short- and long-term health outcomes as-
sociated with dietary behaviors. Guided by national
health objectives for the year 2000 (4), we developed
questions that would elicit information on priority di-
etary behaviors among adolescents.

Short-Term Health Outcomes

Many American youth experience problems related
to obesity, including psychological dysfunction, ortho-
pedic problems, abnormal glucose tolerance, hyperten-
sion, and elevated cholesterol and triglyceride levels
that persist into adulthood (5,6). Although difficult to
quantify, obesity may be increasing among adolescents
ages 12-17 (7).

The adverse social and psychological consequences
of obesity in youth may be as detrimental as long-term
physical health problems (8). Obesity in adolescence has
been associated with less acceptance by peers, with
discrimination by significant adults, and with poor body
image and poor self-concept (9). Obesity in adolescence
also has been related to depression, problems in family
relations, and poor school performance (10).

At the same time that obesity poses health risks for
Americans of all ages, undernutrition from inappropri-

ate weight-loss practices and dietary deficiencies rep-
resents a special problem for youth. Undernutrition
generally is associated with economically deprived or
geographically isolated populations. Undernutrition
also can occur, however, among youth as a result of the
perception of thinness as an ideal of physical beauty.
Adolescents may practice potentially dangerous weight-
control strategies, including low-calorie and unbal-
anced diets, diet pills, diuretics, laxatives, and self-
induced vomiting (11,12). Females often begin their
first reducing diet by age 16 (13). Even normal-weight
girls as young as age 10 report they would feel better
about themselves and would look better if they were
thinner (14).

Overemphasis on thinness during adolescence also
may contribute to the increasing incidence of anorexia
nervosa and bulimia in the United States (15,16). Ado-
lescent females represent a high-risk population for the
development of these two health problems and compose
90-95 percent of all patients with eating disorders (17).
Compared with adolescents with normal eating pat-
terns, those with disturbed eating attitudes and behav-
iors perceive a greater discrepancy between their actual
and ideal weight and have less self-esteem, a more
negative body image, and more feelings of inadequacy,
self doubt, anxiety, depression, moodiness, and social
dysfunction. The prevalence of eating disorders among
high school students may be as high or even higher than
among college students (18).

Long-Term Health Outcomes

In the United States, diseases that result from nutri-
tional deficiencies have been replaced largely by dis-
eases that result from dietary excess and imbalance-
behaviors thatmay begin during adolescence. Coronary
heart disease, atherosclerosis, cancer, stroke, and dia-
betes account for more than two-thirds of all deaths in
the United States (4). Each of these chronic conditions
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is associated with dietary factors, particularly the exces-
sive consumption of foods high in fat (1,2). Dietary
excesses and imbalances also contribute to osteoporosis,
dental diseases, and obesity. Together, these diet-
related conditions touch the lives ofmost Americans and
generate substantial health care costs (1,2).

The three major modifiable risk factors for cardio-
vascular disease and atherosclerosis are cigarette smok-
ing, high blood pressure, and high blood levels of
cholesterol. Numerous studies have found a strong
relationship between high blood cholesterol levels and
increased risk for cardiovascular disease (1,2). Al-
though cardiovascular disease still accounts for more
deaths than any other disease, the age-adjusted death
rate for cardiovascular disease dropped by more than 42
percent from 1964 to 1985 (1). There are many deter-
minants of blood cholesterol levels, but no modifiable
factor influences blood cholesterol levels more pro-
foundly than diet, particularly the excessive consump-
tion of saturated fat and cholesterol (1,2).

In the United States in 1991, an estimated 514,000
people died of cancer and an estimated 1.1 million
additional new cases were diagnosed (19). The propor-
tion of cancer deaths at least partly attributable to diet
has been estimated to be about 35 percent overall (20).
Cancers of the lung, colon-rectum, breast, prostate, and
pancreas account for most cancer deaths in the United
States, and all are thought to be associated with dietary
factors. Excessive consumption of fat and calories and
insufficient consumption of fiber and anti-oxident mi-
cronutrients may be the most important dietary risk
factors for cancer (1,2).
Two million Americans suffer from stroke-related

disabilities (1). Diets associated with high blood pres-
sure may increase the likelihood of stroke. Thus, exces-
sive consumption of fat, calories, sodium, and alcohol
may increase risk for stroke (21).

About 36,000 deaths are attributed directly to diabe-
tes mellitus annually, and an additional 95,000 deaths
are associated with resultant complications (22). Type
II diabetes accounts for approximately 90 percent of all
cases and affects at least 10 million Americans (1).
Obesity is strongly associated with the onset and severity
of Type II diabetes. At least 80 percent of persons with
Type II diabetes are more than 15 percent above their
desirable body weight at the time ofdiagnosis. New cases
ofdiabetes could be reduced by nearly halfby preventing
obesity in middle-aged adults (23).

In 1983, approximately 15-20 million Americans
were affected by osteoporosis (24). Dietary factors,
including consumption of calcium, phosphate, vitamin
D, protein, sodium, and alcohol, may affect peak bone
mass during young adulthood and subsequently affect
risk for osteoporosis (1,2).

Though rarely life-threatening, dental caries and
periodontal disease affect a large proportion of Ameri-
can adults and children. A strong link exists between
dietary sugar, particularly sucrose, and dental caries.
Diet also may influence periodontal disease by lowering
the resistance of gums to harmful bacteria (1,2).

Obesity, which affects approximately 34 million adults
ages 20 to 74 (1), is a health issue of particular concern
in the United States. One-fourth of American adults are
overweight, and nearly one-tenth are severely over-
weight (25). Although poor health is not an inevitable
consequence, obese people are more likely than normal
weight people to have elevated blood cholesterol and
triglyceride levels, reduced HDL-cholesterol levels, high
blood pressure, and adult-onset diabetes mellitus (1,2).
Obese people also are more likely to develop coronary
heart disease independently of other risk factors (3).
Obesity increases risk for gallbladder disease and some
types of cancer and has been implicated in the devel-
opment of osteoarthritis of the weight-bearing joints,
particularly the knee (1,2). Obese people also may suffer
adverse social and psychological consequences (8).

National Health Objectives

Thenational health objectives measuredby theYRBSS
are given in Appendix III, page 67. Nine of the national
health objectives for the year 2000, presented in Healthy
People 2000 (4) are relevant to dietary behaviors among
adolescents. These objectives helped guide our selection
of priority health outcomes and behaviors.
Among the risk reduction objectives that concern

nutrition, Objective 2.5 calls for reducing the consump-
tion of foods high in fat among people ages 2 and older
to reduce fat intake from 36 percent of total calories to
30 percent or less, and Objective 2.6 calls for increasing
the consumption of complex carbohydrates and fiber
from 2.5 to 5 servings per day. Both objectives are
consistent with recommendations from the 1988 Sur-
geon General's Report on Nutrition and Health (1), the
1989 National Research Council's Diet and Health:
Implications for Reducing Chronic Disease Risk (2) and
the 1990 Report of the Expert Panel on Population
Strategies for Blood Cholesterol Reduction (3). Dietary
patterns demonstrating higher intake of vegetables,
fruits, and grains are associated with a variety of health
benefits, including lower rates of diverticulosis and
decreased risk for some types of cancer (1,2,26). Al-
though Objective 2.6 specifies a goal only for adults, the
inclusion of fruits, vegetables, and grains in the diet also
is advised for everyone older than age 2 (4).

Objectives 1.7 and 2.7 recommend physical activity
and balanced dietary intake as sound practices to achieve
appropriate body weight without impairing growth and
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development among overweight youth. Additional risk
reduction objectives call for increasing adequate cal-
cium intake among young adults ages 12 through 24
(Objective 2.8) and decreasing salt and sodium intake
among all age groups (Objective 2.9).

Services and protection objectives that concern nu-
trition recommend that school lunch and breakfast ser-
vices be consistent with the nutrition principles oudlined
in the Dietary Guidelines for Americans (26) (Objective
2.17) and that nutrition education be provided from
preschool through twelfth grade, preferably as a part of
quality school health education (Objective 2.19).

One health status objective that concerns nutrition
calls for reducing the prevalence of obesity (Objective
2.3). Adolescents ages 12 through 19 are singled out as
a special target population for this objective (4). Another
health status objective (Objective 13.1) calls for reduc-
ing dental caries among children ages 6 through 8 and
adolescents age 15.

Priority Health Outcomes and Behaviors

To focus our development of questions related to
dietary behaviors for the YRBSS, we selected, by pri-
ority, the following health outcomes: obesity, elevated
blood cholesterol levels, undernutrition, decreased peak
bone mass, dental caries and periodontal disease, and
foodborne infection. We based our decisions on the
prevalence, severity ofmorbidity, and intervention potential
for each health outcome.
We then selected the two major dietary behaviors

contributing to these health outcomes - weight loss
practices and dietary choices. Both behaviors had a
strong relationship to the priority health outcomes, both
contributed to multiple disease outcomes, and both could
be measured through responses to the eleven questions
developed for the YRBSS questionnaire.

YRBSS Questions

We developed three questions to measure weight-loss
practices (see Appendix II, YRBSS questionnaire for the
specific questions). One question (No. 58) asks whether
adolescents are trying to lose, gain, or maintain their
current weight. The other two questions (Nos. 59 and
60) address appropriate and inappropriate weight-loss
or maintenance practices, including dieting, exercising
for weight loss, intentional vomiting, and taking diet
pills. These two questions are relevant to Objectives 1.7
and 2.7. To provide a current measure ofthese practices,
we selected "seven days" as the recall period.
An additional question (No. 57) addresses body weight

perception, which, though not a behavior, can influence
strongly the decision to initiate weight loss, even among

teenagers who are not obese. Respondents thus are asked
to characterize themselves on a five-point scale ranging
from very underweight to very overweight.
We developed seven questions to measure dietary

choices. Since only a limited number ofdietary behavior
questions could be included in the YRBSS question-
naire, the use of more traditional dietary measures, such
as extensive listings offoods and open-ended questions,
could not be used. Instead, specific foods were selected
as "markers" of fruit, vegetable, and fatty food choices.
This approach was consistent with findings from labo-
ratory and field tests conducted by the National Center
for Health Statistics, Centers for Disease Control and
Prevention (CDC), which indicated that adolescents had
difficulty describing the contents ofdifferent food groups.

The four questions that measure fruit and vegetable
choices focus on fruit (No. 61), fruitjuice (No. 62), green
salad (No. 63), and cooked vegetables (No. 64). These
foods may be good sources ofvitamins and generally are
low in fat. The latter three generally are good sources
of complex carbohydrates and dietary fiber. These
questions are relevant to Objective 2.6, even though a
goal is established only for adults.

The three questions that measure fatty food choices
focus on hamburger, hot dogs, or sausage (No. 65);
french fries or potato chips (No. 66); and cookies,
doughnuts, pie, or cake (No. 67). These foods are not
inherently unhealthy, but when eaten frequently, in
large quantities, or in place of foods with lower fat
content, they may contribute excessive fat and choles-
terol to the diet. These questions are relevant to Objec-
tive 2.5, although they will not provide sufficient infor-
mation to quantify fat intake.

"Yesterday" was selected as the recall period for all
seven questions about dietary choices, because labora-
tory and field tests demonstrated that adolescents had
difficulty reporting dietary behaviors over longer peri-
ods of time. Because these tests also revealed that
adolescents had difficulty identifying the quantity (that
is, serving size) of food eaten, the seven questions ask
only how many times (none, once, or two or more times)
each food group or group of foods was consumed the
preceding day.
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Since only a limited number of questions on dietary
behaviors could be included in the YRBSS question-
naire, we could not quantitatively assess fat intake, nor
could we measure other dietary behaviors related to
obesity and undernutrition, such as overeating, espe-
cially binging behavior; inappropriate meal patterns,
including eating snacks and skipping meals; and emo-
tion-related eating. Similarly, dietary behaviors related
to other priority health outcomes are not measured,
including consumption of calcium, starchy and sugary
foods, and carbonated beverages; poor oral hygiene;
poor food handling; and poor food storage.

Levels of physical activity-often a factor in deter-
mining body weight-are measured within another
categorical area of the YRBSS questionnaire (see article
by Heath et al. on page 42).

Because the YRBSS was designed to focus primarily
on behaviors, we did not include questions to measure
nutrition-related knowledge, availability of dental care,
availability of food in the home, and food practices of
parents or caregivers.

Discussion

Information on weight-loss practices prevalent among
adolescents should provide insight into their percep-
tions of appropriate ways to reduce weight. A major
challenge to nutrition education is to deliver effective
messages to adolescents about body weight. By promot-
ing the desirability of eating for good health, these
messages must try to offset the pressures exerted against
adolescents by often unrealistic social norms for body
weight.

Similarly, information on adolescent dietary choices
can help provide focus for nutrition education programs
in the United States. Nutrition education, with the broad
recommendation to eat from a wide range of healthy
foods, often is included as a content area in high school
courses such as health education, home economics, and
science. However, family practices, food advertising,
and social activities with peers are among other strong
influences on dietary choices among adolescents. Re-
sults from the YRBSS should provide a basis for State-
specific monitoring of broad trends in food choices
among adolescents.

Analyses ofdifferences in dietary choices and weight-
loss practices among age, sex, and race-ethnicity groups
also will be valuable in targeting nutrition education
programs for youth. Although the nutrition questions in
the YRBSS will provide only a descriptive analysis of
certain dietary behaviors, the results may be linked with
other areas of adolescent behavior measured by the
questionnaire.

The key strategies identified to achieve nutrition-
related national health objectives for the year 2000 (4)
include improved access to nutrition information and
education and the maintenance and improvement of a
strong national program of nutrition research. Informa-
tion collected through the YRBSS should provide a point
of reference for planning and developing effective edu-
cationprograms and identifying research priorities related
to dietary behaviors among youth in the United States.
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