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Introduction
Over the past 2 decades, there has

been a growing body of literature focusing
on intercorrelations between health-
compromising behaviors among adoles-
cents."') Behaviors commonly found to
co-occur include excessive drinking, mari-
juana use, delinquent behavior, and preco-
cious sexual intercourse.'26 A number of
theories have been formulated to explain
covariations in high-risk behaviors in
adolescence."1 Most notable is problem
behavior theory, which posits that a
syndrome" of problem behaviors co-

occur that may be accounted for bv a set
of common underlying factors.2 Accord-
ing to problem behavior theory. while the
separate behaviors have unique aspects.
thcy also may have a set of common
underlying causes that are related to a
tendencv toward "unconventionality.""l
Other behaviors, such as suicide attempts
and disordered eating have been de-
scribed as part of an empirical constella-
tion of 'quietly disturbed" behaviors and
attitudes that also includes high emo-
tional distress and low self-esteem.' In a
number of studies, suicide attempts and
disordered eating have been found to
co-occur with an array of other health-
compromising behaviors.

Comparisons of patterns of health
behaviors across subgroups of the adoles-
cent population increase our understand-
ing of the factors influencing risk behav-
ior. Extremely low or high prevalence
rates among different gender. age, or
ethnic groups and different patterns of
co-occurring behaviors may lead to a
greater understanding of the influence of
developmcntal and social factors on high-
risk behaviors and provide information
for the design of intervention programs.

Recent studies have shown strikingly
different prevalence rates of hcalth com-
promising behaviors among youth from
different ethnic backgrounds that may be
mediated by differences in socioeconomic
status.21-24 For example. sexual activity
tends to be more prevalent among Afri-
can American than White adolescents,2"
while cigarette smoking and unhealthy
weight control have been reported to be
higher among female Whites than among
female African Americans.2' Unfortu-
nately, few population-based studies have
compared co-occurrences between high-
risk behaviors across diverse ethnic
groupsr because studies tend to concen-
trate on one ethnic group4-22 or ethnic
groups are combined as a result of small
sample size.6

The present study examined patterns
of so-called problem behaviors across
gender. age, and diverse ethnic groups.
Specifically. the study objectives were (1)
to compare the frequencies of health-
compromising behaviors between male
and female adolescents from different
racial/ethnic backgrounds in carly, middle.
and late adolescence and (2) to compare
co-occurrences of health-compromising
behaviors across gender and ethnic groups.
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FIGURE 1-Percentages of adolescents reporting unhealthy weight loss, suicide
attempts, and unprotected intercourse, by race/ethnicity, gender,
and age: the 1992 Minnesota Student Survey.

This study is unique in both the size of the
study population and the wide variety of
health behaviors assessed.

Methods
Study Population and Design

The study population included
123 132 adolescents (50.1% boys, 49.9%
girls) in Minnesota who completed the

Minnesota Student Survey in 1992. Stu-
dents in grades 6, 9, and 12, in all but one
of the 411 school districts within Minne-
sota, participated in the study. In most
districts, the entire student population in
these grades participated; however, within
a few of the larger school districts,
representative sampling was undertaken.
The study population included approxi-
mately 73% of the actual student enroll-

ment for these grades. Details on sam-
pling, instrumentation, psychometrics,
consent procedures, and data cleaning
have been described elsewhere.27'28

The adolescents participating in the
study ranged in age from 11 to 21 years
(mean = 14.3, SD = 2.4); 37.2% were in
6th grade, 36.0% were in 9th grade, and
26.9% were in 12th grade. The ethnic
breakdown was as follows: 1.3% Ameri-
can Indian, 1.4% African American, 1.1%
Hispanic, 2.4% Asian American, 87.0%
White, and 6.4% mixed/other/unknown.
State school enrollment data show that
88% of students are White and 12% are
from minority groups. Therefore, the
study population closely approximated
the overall population of students in
Minnesota. The mixed/other/unknown
ethnicity category comprised about 6.8%
of the total. It was composed nearly
equally of "mixed/other" and "unknown"
subsets involving mostly younger students
(Table 1). Although there was no further
information available to characterize the
mixed/other/unknown group, the group's
results are reported for completeness.
Adolescents who did not indicate their
grade level (n = 302) or their ethnic
background (n = 1506) were excluded
from the analyses conducted by age and
ethnicity.

Measures

The Minnesota Student Survey fo-
cused on high-risk behaviors and associ-
ated factors. Questions used in this study
were standard items adapted mainly from
the Adolescent Health Survey,'2'29 the
National Institute on Drug Abuse Moni-
toring the Future Survey,30 and the Na-
tional Youth Risk Behavior Survey.3'
Measures were coded as scales for exam-
ining correlations between behaviors and
as dichotomous variables, in order to
examine the frequencies of youth engag-
ing in these behaviors in an easily inter-
pretable manner (e.g., percentage of
sixth-grade Hispanic girls reporting sui-
cide attempts). Unless explicitly stated,
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TABLE 1-Number of Adolescents Responding (n = 123 132), by Gender, Grade, and Race/Ethnicity: The 1992 Minnesota
Student Survey

American Indians African Americans Hispanics Asian Americans Whites Other

Grade Male Female Male Female Male Female Male Female Male Female Male Female

6th 426 416 283 297 267 240 383 509 18 270 18 316 3 004 2 500
9th 257 251 404 333 270 237 471 563 19182 19 769 1 244 875

12th 120 112 204 174 166 162 470 480 15 069 15 196 392 268
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the descriptions of measures relate to the
scaled versions of the behaviors.

Unhealthy weight loss behaviors. Re-
spondents indicated involvement in any of
the following weight control behaviors:
laxative use, use of water pills (diuretics),
use of diet pills, and vomiting. Internal
consistency was low (a = .60) because
different behaviors were being assessed,
there were relatively few items, and only
two response categories were provided for
each behavior (yes or no). Scores ranged
from 0 to 4, representing the number of
unhealthy weight loss methods used. The
dichotomized form of this variable was
any vs none of these methods.

Substance abuse behaviors. Respon-
dents indicated frequency and quantity of
consumption for cigarettes, alcohol, and
marijuana. Six responses, ranging from
never to daily, were listed for items
assessing frequency, and seven responses
were listed for items assessing the typical
amount of the substance used. Scores
ranged from 1 to 6.33, with higher scores
indicating greater substance use (a = .81).
The dichotomized form of these behav-
iors was at least monthly use vs less
frequent or no use (separate variables for
cigarettes, alcohol, and marijuana).

Deliniquent behaviors. Adolescents re-
ported the frequency with which they had
damaged property, hit or beat up another
person, or taken something from a store
without paying for it over the previous 12
months. Five categories of response were
given for each of the three items: never,
once or twice, 3 to 5 times, 6 to 10 times,
and more than 10 times. Scores ranged
from 1 to 5 (a = .84).

Sexual activity. Adolescents in the 9th
and 12th grades answered three questions
regarding frequency of sexual intercourse
(never, 1 to 2 times, or 3 or more times),
number of opposite-gender partners over
the previous 12 months, and frequency of
birth control use. Scores ranged from 1 to
6.5, with higher scores indicating higher
risk sexual activity (more partners and less
use of birth control). The internal consis-
tency of this scale was high (a = .98). The
dichotomized form of this variable was
any vs no unprotected sexual activity.

Suicide risk Adolescents answered
two questions regarding suicidal ideation
and suicide attempts. Adolescents indi-
cated whether they had thought about or
attempted suicide more than a year ago,
during the previous year, both, or never.
Responses were summed and averaged,
and scores ranged from 1 to 4, higher
scores indicating increased suicidal risk.
The items were only modestly correlated
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FIGURE 2-Percentages of adolescents reporting substance use, by
race/ethnicity, gender, and age: the 1992 Minnesota Student
Survey.

with each other (r = .54); however, they
were combined in these analyses, which
may have had an effect on the magnitude
of correlations found with other variables.
The dichotomized form of this variable
related only to behavior (any vs no suicide
attempts).

Data Analysis
In the first set of analyses, three-way

analysis of variance (ANOVA) proce-
dures were run for each of six health-
compromising behaviors, expressed as
dichotomous variables; ethnicity, gender,
and grade were the independent factors.
Main effects and two-way and three-way
interactions were examined. Dominant
patterns of clear substantive interest are
described. In the second set of analyses,
Spearman rank correlation coefficients
were used in examining associations be-

tween the scaled behaviors. As a result
of the large size of the study population,
small correlations were significant; thus,
P values are not shown in the tables.

Results
Prevalence ofHealth-Compromising
Behaviors

Percentages of adolescents reporting
unhealthy weight loss behaviors, suicide
attempts, unprotected sexual intercourse,
and use of tobacco, alcohol, and mari-
juana varied by grade level, gender, and
ethnicity. The histograms in Figure 1 show
the effect size of these factors on preva-
lence rates. Patterns of interest and
interaction effects are briefly described in
the paragraphs to follow.
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A three-way interaction was ob-
served (F = 4.5, numerator df = 10, P <

.0001) for the prevalence of unhealthy
weight loss behaviors (Figure 1). These
extreme weight loss practices were rare in
sixth grade. Among older youth, Hispan-
ics and American Indians were most likely
to engage in unhealthy weight loss prac-

tices. The prevalence tended to be higher
among girls than among boys. The preva-
lence of unhealthy weight loss behaviors
increased with age in girls of all ethnici-
ties; in boys, however, the prevalence
increased with age only among American
Indian, Hispanic, and mixed/other/un-
known ethnicities.

ANOVAs of attempted suicide
showed a significant Race x Grade x

Gender interaction (F = 2.2, numerator
df = 10, P = .02). American Indian and
Hispanic youth were most likely to report
suicide attempts. Among adolescents in
9th grade and 12th grade, gender differ-
ences were apparent, with more girls than
boys reporting suicide attempts. The
older girls reported more suicide attempts
than the younger ones; this age effect was
generally not seen in boys.

ANOVAs of unprotected sexual ac-

tivity showed significant Ethnicity x Grade
(F = 2.6, numerator df = 5, P = .02) and
Ethnicity x Gender (F = 3.3, numerator
df = 5, P = .005) interactions. An in-
crease in prevalence from 9th grade to

12th grade was seen in each gender and
ethnic group, particularly among Ameri-
can Indian boys. Among 9th graders, the
prevalence of unprotected sexual activity
was highest in African Americans, but
they reported the smallest increase be-
tween 9th and 12th grades. Hispanic
youth reported relatively high levels of
unprotected sexual activity, while Whites
and Asian Americans reported lower
prevalence rates, particularly in 9th grade.
Boys were somewhat more likely than
girls to report unprotected sexual activity.

Prevalence of cigarette smoking var-

ied by ethnicity (the rate was highest
among American Indians, followed by
Hispanics, those of mixed/unknown eth-
nicity, Whites, African Americans, and
Asian Americans) and increased with age,

but gender differences were small (F =
5.0, numerator df = 1, P = .025 for the
gender main effect) (Figure 2). ANOVAs
of cigarette smoking suggested that only
the Ethnicity x Gender interaction was of
interest (F = 2.6, numerator df = 5, P =

.024, adjusted for grade); boys had a

slightly greater cigarette smoking rate than
girls, except for American Indians, among
whom girls had the slightly higher rate.

Asian Americans were least likely to
report alcohol use. There was a striking
increase in alcohol use with age. The
Ethnicity x Grade interaction (F = 27.9,
numerator df = 10, P < .0001) and the

Gender x Grade interaction (F = 65.4,
numerator df = 2,P < .0001) were signifi-
cant. Male and female students reported
similar alcohol use in grades 6 and 9, but
12th-grade boys were more likely than
12th-grade girls to be alcohol consumers.

The Ethnicity x Grade interaction re-

flected that, after adjustment for gender,
African Americans were second most
likely among the six ethnicities to be
drinkers as 6th graders but second least
likely as 12th graders.

In ANOVAs of reported marijuana
use, there was a three-way interaction
(F = 3.9, numerator df = 10, P < .0001).
African American, American Indian, and
Hispanic youth, particularly older boys,
reported high use rates, while reports of
marijuana use were much less frequent
among Whites and Asian Americans of
both genders. Boys reported increasingly
greater marijuana use than girls as grade
level increased, except among African
Americans.

Associations between Health-
Compromising Behaviors

Positive associations were found be-
tween all of the health-compromising
behaviors, and these correlations were all
statistically significant (Table 2). Among
both boys and girls, the strongest associa-
tions were found between substance abuse
and delinquency, followed by associations
between substance abuse and suicide risk,
between substance abuse and sexual activ-
ity, and between suicide risk and delin-
quency. Associations between high-risk
sexual activity and all behaviors except
substance abuse were quite low. Although
large differences in correlation patterns
were not found between the gender
groups, stronger associations among girls
were found between unhealthy weight
loss behaviors and most other behaviors.
Fisher's z tests were used in comparing
correlations between behaviors among

the boys and girls; differences were

statistically significant except for the corre-

lation between sexual activity and un-

healthy weight loss.
Partial correlations that controlled

for grade were also used in examining
correlations between the health-compro-
mising behaviors among boys and girls
within the different ethnic groups (Tables
3 and 4). Virtually all of these associations
were positive, and all correlations above
.10 were statistically significant. Among
all ethnic groups, the strongest associa-
tions were between substance abuse and

delinquency. In most groups, strong asso-

ciations were also found between sub-
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TABLE 2-AssociatIons between Health-Compromising Behaviors in Male and
Female Adolescents In the 1992 Minnesota Student Survey:
Unadjusted Spearman Correlation Coefficients

Behavior

1. Unhealthy 2. Substance 3. Suicidal 4. Delin- 5. Sexual
Behavior Weight Loss Abuse Ideation quency Activity

Female adolescents (n = 61 127-61 493)

1. Unhealthy weight 1.00
loss

2. Substance abuse .23 1.00
3. Suicidal ideation .22 .33 1.00
4. Delinquency .16 .42 .31 1.00
5. Sexual activity .08 .23 .05 .12 1.00

(n = 35 831)a

Male adolescents (n = 60 807-61 639)

1. Unhealthy weight 1.00
loss

2. Substance abuse .12 1.00
3. Suicidal ideation .14 .26 1.00
4. Delinquency .10 .44 .26 1.00
5. Sexual activity .09 .25 .11 .18 1.00

(n = 34 584)a

aSixth graders were not asked about sexual activity; therefore, the number of adolescents
responding to the sexual activity scale is listed separately.

November 1996, Vol. 86, No. 1 1
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stance abuse and suicide risk and between
delinquency and suicide risk. Although, in
most of the ethnic groups, substance
abuse was moderately associated with
high-risk sexual activity, weak associations
were found between these two behaviors
among African-American girls and, in
particular, among American-Indian girls.
Associations between sexual activity and
suicide risk were lower among American-
Indian and Asian-American boys than
among other boys. Associations between
unhealthy weight loss behaviors and other
behaviors were considerably higher among
African-American and Hispanic boys than
among the other boys.

Discussion
Prevalence rates of health-compro-

mising behaviors were found to be alarm-
ingly high among youth living in Minne-
sota, and these rates were consistent with
those found in other large studies with-
in Minnesota and across the United
States.3033 A clear trend toward higher
prevalence rates was found among older
adolescents; for most behaviors, the great-
est differences were between 6th and 9th
grades. Suicidal involvement and un-
healthy weight loss, which have been
labeled as "quietly disturbed" behaviors,12
were more common among the girls, while
alcohol use and marijuana use were
somewhat more prevalent among the
boys. High rates of reported suicide
attempts among adolescent girls have
been consistently reported,31-33 and rates
have increased considerably,3m suggesting
a high level of distress. The high preva-
lence rates of substance abuse are particu-
larly troublesome, considering that these
rates involve youth who are still in school,
while out-of-school populations appear to
be at even greater risk for substance
abuse.35 Our findings further indicate that
prevalence rates of health-compromising
behaviors among youth vary by ethnicity.
The disturbingly high prevalence rates of
health-compromising behaviors among
American-Indian youth are consistent
with previous findings24'36'37 and empha-
size the need to further study sociocul-
tural factors explaining behavior patterns.
The relatively low prevalence of tobacco
use among African-American youth is of
interest and is consistent with findings
from the Youth Risk Behavior Survey.31
Tobacco is typically viewed as a stepping
stone behavior to marijuana use35; how-
ever, among African Americans, this may
not be the chain of events. The differences
in prevalence rates of health-compromis-

TABLE 3-Associations between Health-Compromising Behaviors among Male
Adolescents, by Race/Ethnicity, after Age Has Been Controlled for:
Spearman Rank Correlation Coefficients

Behavior

1. Unhealthy 2. Substance 3. Suicidal 4. Delin- 5. Sexual
Behavior Weight Loss Abuse Ideation quency Activity

American Indians (n = 779-813)
1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 332)a

1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 375)a

1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 30 898)a

1.00
.09
.16
.08
.06

1.00
.31
.50
.33

Hispanics (n = 688-703)
1.00
.24 1.00
.28 .36
.21 .53
.18 .32

Whites (n = 51 806-52 521)
1.00
.10 1.00
.11 .26
.09 .44
.08 .24

1.00
.26
.01

1.00
.34
.19

1.00
.25
.10

1.00
.23

.100

.32

1.00
.17

1.00

1.00

1.00

1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 522)a

1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 818)a

1.00
.23
.28
.19
.11

1.00
.36
.44
.33

1.00
.26
.13

ksian Americans (n = 1292-1324)
1.00
.10 1.00
.17 .18 1.0O
.07 .41 .1
.08 .24 .0

10
9

15

Mixed/other/unknown (n = 4535-4640)
1. Unhealthy weight loss 1.00
2. Substance abuse .17 1.00
3. Suicidal ideation .19 .31 1.00
4. Delinquency .15 .44 .30
5. Sexual activity .17 .28 .16

(n = 1377)a

1.00
.21

1.00
.24

1.00
.20

1.00

1.00

1.00

aSixth graders were not asked about sexual activity; therefore, the number of adolescents
responding to the sexual activity scale is listed separately.

ing behaviors between gender, age, and
ethnic groups, and the interactive effects
found, suggest that social, developmental,
and cultural factors unique to each of
these groups influence youth and demon-
strate the complexity of factors influenc-
ing adolescent behavior.

In addition to examining prevalence
rates of health-compromising behaviors
by ethnicity, we were interested in deter-
mining whether similar patterns of prob-
lem behaviors exist across ethnic groups.
Overall, the patterns of correlations were
similar among the different ethnic groups.

American Journal of Public Health 1603
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TABLE 4-Associations between Health-Compromising Behaviors among
Female Adolescents, by Race/Ethnicity, after Age Has Been
Controlled for: Spearman Rank Correlation Coefficients

Behavior

1. Unhealthy 2. Substance 3. Suicidal 4. Delin- 5. Sexual
Behavior Weight Loss Abuse Ideation quency Activity

American Indians (n = 768-779)
1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 329)a

1.00
.13
.16
.13
.04

1.00
.35
.34
.04

1.00
.34

-.05
1.00
.06 1.00

Hispanics (n = 624-639)
1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 350)a

1.00
.16
.16
.14
.07

1.00
.35
.32
.27

1.00
.32
.06

1.00
.13 1.00

Whites (n = 53 037-53 280)
1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 32 464)a

1.00
.23
.23
.16
.08

1.00
.33
.42
.23

1.00
.30
.06

1.00
.12 1.00

African Americans (n = 773-804)
1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 437)a

1.00
.16
.21
.10
.01

1.00
.28
.35
.13

1.00
.20
.03

1.00
.12 1.00

Asian Americans (n = 1540-1552)
1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

(n = 956)a

1.00
.21
.16
.14
.09

1.00
.29
.38
.25

1.00
.29
.06

1.00
.07 1.00

Mixed/unknown
1. Unhealthy weight loss
2. Substance abuse
3. Suicidal ideation
4. Delinquency
5. Sexual activity

1.00
.25
.23
.19
.11

1.00
.38
.43
.22

1.00
.34
.08

1.00
.14 1.00

aSixth graders were not asked about sexual activity; therefore, the number of adolescents
responding to the sexual activity scale is listed separately.

The strongest associations were consis-
tently found between delinquency and
substance abuse, while in most ethnic
groups substance abuse and delinquency
were associated with suicide risk. Osgood
reached the conclusion that the existing
literature does not suggest genuine differ-

ences between ethnic groups in the
strengths of covariations among these
problematic behaviors.8 Our findings, in-
volving a wider range of ethnic groups
than is generally found in the literature,
affirm this conclusion. However, for other
behaviors, such as sexual activity and

unhealthy weight loss, covariations dif-
fered by ethnicity, suggesting that func-
tional meanings and/or etiologic factors
associated with these behaviors may differ
by ethnicity. Among American Indian and
African-American adolescent girls, high-
risk sexual activity may not be part of the
problem behavior syndrome and may not
share common underlying causes with
other high-risk behaviors.

In drawing conclusions from this
study, a number of limitations need to be
taken into account. Information was not
available for socioeconomic status, level
of parental education, and geographic
location (e.g., urban vs rural) of the
participants. Thus, we are unable to
disaggregate the influences of socioeco-
nomic and ethnic factors. It is quite
probable that the lower socioeconomic
status of certain ethnic groups, rather
than their ethnic culture, is a major
contributor to the high prevalence of
high-risk behaviors. Another limitation is
the self-reported nature of the data.
While most large surveys rely on self-
reported data, and the literature indicates
the validity of such data,24,3839 particular
problems may arise in comparing individu-
als of different ethnicities. The possibility
for systematic differences in interpreta-
tion of question items exists and may
influence results. Ideally, a large-scale
study on health-compromising behaviors,
such as the present one, should be
followed (or preceded) by a smaller
in-depth study of these behaviors among
different age, gender, and ethnic groups.
Finally, in light of the ethnic composition
of Minnesota and other factors such as
geographic location and the state's rela-
tively low youth mortality rate (in terms of
US youth mortality rates, Minnesota
ranks 48th34), inferences to population
groups outside of Minnesota need to be
made cautiously. Nevertheless, to the best
of our knowledge, this is one of the largest
studies on adolescent health-compromis-
ing behaviors reported in the literature.
Furthermore, although a number of stud-
ies have examined correlations of health
behaviors among different ethnic groups,
we are unaware of any studies that have
compared five ethnic groups with regard
to such a wide range of health-compromis-
ing behaviors using the same question
items and methodologies.

The behaviors assessed in the pres-
ent study have been shown to play a major
contributory role in morbidity and mortal-
ity rates among adolescents,4041 and their
high prevalence indicates that programs
aimed at prevention and reduction are
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necessary. The results suggest that preven-
tion programs should be implemented
prior to middle adolescence in order to
reach adolescents before they begin engag-
ing in high-risk behaviors. Gender differ-
ences in patterns of health behaviors need
to be addressed and taken into account in
the development and implementation of
prevention programs. The results clearly
indicate that certain ethnic groups, particu-
larly American Indians, are at increased
risk for involvement in high-risk behav-
iors, and whether or not this is a result of
lower socioeconomic status rather than
ethnicity per se, these groups should be
targeted for immediate prevention efforts.
The presence of one high-risk behavior
should alert health care providers or
educators to the importance of compre-
hensive screening and counseling, be-
cause other seemingly unrelated behav-
iors may also be present. Finally, because
differences may exist between adolescents
from different ethnic backgrounds regard-
ing their perceptions of certain behaviors
(e.g., sexual activity), interventions need
to be culturally sensitive in addressing
these behaviors. In addition to further
research on covariations of health behav-
iors, research should explore perceptions
and predictors of health-compromising
behaviors among adolescents from differ-
ent gender, age, ethnic, and socioeco-
nomic status groups; such studies would
provide important information for the
design of primary and secondary preven-
tion programs. C:
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