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Background: Previous research based on problem-
behavior theory has found that early age of onset of sub-
stance use is associated with engaging in multiple health
risk behaviors among high school students. It is unknown
whether theserelationshipsbeginduringearlyadolescence.

Objective: To examine the relationships between early
age of onset of cigarette, alcohol, marijuana, and co-
caine use and engaging in multiple risk behaviors among
middle school students.

Methods: A modified version of the Centers for Disease
Control and Prevention Youth Risk Behavior Survey was
administered to 2227 sixth through eighth grade students
attending 53 randomly selected middle schools in North
Carolina. A Health Risk Behavior Scale was constructed
from 16 behaviors, including indicators of violence and
weapon carrying; current substance use; nonuse of hel-
mets when biking, in-line skating or skateboarding; not
wearingaseatbelt; ridingwithadriverwhohadbeendrink-
ing; andsuicideplans.Amongthis sampleofmiddle school
students, the scale had a mean (SD) of 4.1 (2.7) (range=0-
15), andhadahigh internal reliabilitycoefficient (a=0.74).
The independent variables included first time use of ciga-
rettes, alcohol, marijuana, and cocaine at age 11 years or
earlier; actual age of onset of each substance; race and eth-
nicity; family composition; sex; school grade; academic
ranking; and older age for school grade. These data were
analyzed with analysis of variance, Spearman r, and mul-
tiple linear regression.

Results: All the independent variables were found to be
associated (P,.005) with the Health Risk Behavior Scale
during the bivariate analyses. When each of these signifi-
cant variables were entered into a multiple regression
model, having smoked at age 11 years or younger ac-
counted for 21.9% of the variation in the Health Risk Be-
havior Scale. Male sex, early marijuana or cocaine use, older
age, lower academic rank, white race, and living in a 1-
parent family explained an additional 19.1% of variation
in the model (adjusted R2=0.41, P,.001). When the ac-
tual ages of onset of the use of substances were analyzed,
in order of magnitude; age of onset of smoking; male sex;
age of onset of alcohol and marijuana use; age; lower aca-
demic ranking; age of onset of cocaine use; white race; and
lower academic rating accounted for 52.8% (P,.001) of
the variation in the Health Risk Behavior Scale.

Conclusion: Even when considering sociodemo-
graphic factors, early age of onset of cigarette use was the
strongest correlate of the number of health risk behav-
iors in which these young adolescents had engaged. Early
onset of use of other substances was also associated with
a clustering of health risk behaviors among this sample
of middle school students. The findings suggest that
screening for early experimentation with tobacco and
other substance use will help identify young adoles-
cents at increased risk for engaging in multiple health
risk behaviors.
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P REVIOUS STUDIES have found
that health risk and problem
behaviors tend to cluster
among adolescents, with the
strongest associations occur-

ring between substance use and other health
risk behaviors.1-16 Problem-Behavior Theory
provides an explanation for why sub-
stance use behaviors cluster with one an-

other and with other health risk behav-
iors.17-18 First, the social ecology of
adolescent life provides socially organized
opportunities to learn risk and problem be-
haviors and normative expectations that
they be performed together.17 Second,
health risk and problem behaviors cluster
because different risk behaviors serve the
same social and/or psychological develop-
mental functions for adolescents, such as
affirming individuation from parents, try-
ing to achieve adult status, and seeking ac-
ceptance from peers. Third, health risk be-
haviors cluster because they are the
manifestations of similar underlying fac-
tors.18 In addition, Jessor et al17 have pos-
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ited that some adolescents develop a “risk behavior syn-
drome” that is caused by a general latent variable of
unconventionality combined with exposure to risk fac-
tors from 5 risk domains. The degree of clustering is de-
pendent on the adolescent’s exposure to multiple risk do-
mains from 5 broad areas: biological and genetics, social
environment, perceived environment, personality, and be-
havior. Jessor also argues that an early age of onset of health
risk behaviors is associated with an increased likelihood
that adolescents will engage in multiple risk behaviors as
they progress through adolescence.18 In support of this hy-
pothesis, several studies have found that an early age of
onset of substance use is associated with engaging in other
health risk behaviors during middle and late adoles-
cence5,7,9,15,16; however, it is not known if early age of on-
set of substance use is associated with engaging in mul-
tiple health risk behaviors during early adolescence.

The purpose of our study is to examine the rela-
tionships between early age of onset of cigarette, alco-
hol, marijuana, and cocaine use and engaging in mul-
tiple health risk behaviors among middle school students.

RESULTS

Of the 16 variables in the HRBS, middle school students
in this sample reported engaging in an average of 4 health
risk behaviors (Table 2). The percentage of students who
reported engaging in substance use at age 11 years or
younger was 45.9% for alcohol, 25% for cigarettes, 5.8%
for marijuana, and 1.7% for cocaine (Table 3). Students
reporting cigarette, alcohol, marijuana, or cocaine use at
age 11 years or younger also reported engaging in a sig-
nificantly greater number of health risk behaviors than
students whose age of onset of these substances was 12

PARTICIPANTS, MATERIALS,
AND METHODS

SAMPLE

The Centers for Disease Control and Prevention developed
the Youth Risk Behavior Survey (YRBS) to assess the
prevalence of health risk behaviors among 9th through
12th grade students across the United States. The National
YRBS has been approved by the Centers for Disease Con-
trol and Prevention Institutional Review Board. The Cen-
ters for Disease Control and Prevention considers the state
YRBS as surveillance, thus not requiring Institutional
Review Board approval. Secondary data analyses of state
YRBS data do not need Institutional Review Board
approval because the survey is anonymous. In the spring
of 1995, a modified and shortened version of the YRBS was
administered to 2231 randomly selected sixth though
eighth grade students attending 53 randomly selected pub-
lic middle schools in North Carolina. Within schools,
classrooms are randomly selected and all students in the
class who were present on the day the YRBS was adminis-
tered were surveyed. This represented the 463 public
middle schools and 261 309 students in the state. The
response rate for schools was 74% and the response rate
for students was 86%. Student participation was voluntary,
and students were assured of anonymity during adminis-
tration of the survey. Passive parental consent was used for
the North Carolina YRBS. Demographic data on age,
grade, sex, family type, greater than 1 year older for school
grade, and self-report of the academic level of the student
are presented in Table 1.

Using an approach that we have described previ-
ously,15 we constructed a Health Risk Behavior Scale
(HRBS) from 16 health risk behaviors. The percentage of
students engaging in each of these 16 behaviors is pre-
sented in Table 2. An item analysis was conducted to de-
termine the effect of removing any item from the scale on
the internal consistency or reliability (Cronbach a) of the
scale. All items contributed to the internal reliability of the
scale. The scale had a Cronbach a of 0.74, indicating good
internal reliability. When the 16 items were divided into 2
scales similar to the clustering of behaviors described by

Basen-Engquish et al19 the a levels dropped to an unaccept-
able level. Complete data were available on 2075 students.

The YRBS also measured the age of onset of smoking a
whole cigarette, the first drink of alcohol for other than re-
ligious reasons, marijuana use, and any form of cocaine use.
Each question was measured on 8-point scales ranging from
never having used the substance to “15 years or older.” The
scales were recoded so that “9 years or younger” was coded
as a “1” and nonuse was coded as an “8.” The age distribu-
tions of these 4 variables are presented in Table 3.

STATISTICAL ANALYSIS

Bivariate associations between the HRBS and age of onset of
substance use, age, school grade, and type of student were
tested using Spearman r (r) correlation coefficients. Age of
onset of substance use variables were also recoded as age of
onset 11 years or younger vs 12 years or older or never used.
Age 11 years was chosen because 91.4% of the students were
age 12 years or older at the time of the survey. Bivariate analy-
ses of early age of onset of substance use and the HRBS were
conducted with analysis of variance tests. Variables signifi-
cantly (P#.01) associated with the HRBS and demographic
variables were then entered into a stepwise, multiple linear
regression model with a forward inclusion of the indepen-
dent variables. Two regression models were constructed; 1
including early age of onset of substance use and 1 includ-
ing actual age of onset of substance use.

All analyses were conducted on weighted data. Weight-
ing procedures were to used to correct for the sampling
scheme in the data collection. Westat Inc (Rockville, Md)
performed the data cleaning and the computation of the
weights under contract by the Centers for Disease Control
and Prevention. Weighting compensated for nonresponse
and reflected the likelihood of sampling each student so
the sample represents all middle school students in North
Carolina. The weight used for estimation is given by the
following: W indicates W1*W2*f1*f2*f3; W1, inverse of
the probability of school selection; W2, inverse of the prob-
ability of classroom selection; f1, a school-level nonre-
sponse of adjustment factor calculated by school size; f2, a
student-level nonresponse adjustment factor calculated by
school size; and f3, a poststratification adjustment factor
by sex and grade.
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years or older or students who reported never using these
substances (Table 4). Higher mean HRBS scores were
also found for students whose ages were greater than 1
year older than expected for school grade, not living in
a 2-parent home, white, non-Hispanic race, male sex, and
in the seventh or eighth grades (Table 4).

When each of these variables were entered into a
multiple regression model, early age of onset of ciga-
rette use accounted for 21.9% of the variation in the HRBS.
Male sex accounted for an additional 8.2% of the varia-
tion in the scale when entered as the second variable in
the model. Early onset of marijuana use accounted for
5.3% of the variation in the HRBS as the third variable
in the model. Age, student type, early onset of cocaine
use, minority ethnicity, and living in a 2-parent home ac-
counted for an additional 5.6% of variation in the model,
with 41% of the variation in the HRBS being explained
by these 8 variables (Table 5).

Age of onset of cigarette, alcohol, and marijuana use
were moderately inversely correlated with the HRBS
(Table 6). Age of onset of cocaine use was weakly in-
versely correlated with the number of health risk behav-
iors in which these students reported engaging. When

analyzed with linear regression, age of onset of ciga-
rettes use accounted for 32.3% of the variance in the HRBS
(Table 7). Male sex and age of onset of alcohol use ac-
counted for 7.6% and 7% of additional variance, respec-
tively, in the scale as the second and third variables in
the model. Age of onset of the initial marijuana use ac-
counted for an additional 3.9% of variance as the fourth
variable in the model. These 4 variables and age, age of
onset of cocaine use, minority ethnicity, and student type
accounted for a total of 52.8% of the variance in the HRBS
(Table 7).

COMMENT

Research has clearly documented that many adoles-
cents in this country are at significant risk for health-
compromising problems resulting from early initiation
of health risk behaviors. The middle school students in
this study reported engaging in 4 health risk behaviors
and there was a clustering of health risk behaviors. Simi-
larly, studies of older adolescents have found that health
risk behaviors cluster1-21 and, in some adolescents, the
clustering is sufficiently strong to create a “risk behav-
ior syndrome.”17,18

Some investigators have questioned the unidimen-
sional clustering of both health risk and problem behav-

Table 1. Demographic and Descriptive Variables
of Middle School Students in North Carolina

Characteristics Students, No. (%)

Age, y
11 200 (8.6)
12 628 (27.0)
13 840 (36.1)
14 560 (24.0)
15 95 (4.1)
$16 6 (0.2)

Sex
Female 1144 (49.2)
Male 1180 (50.8)

Ethnicity
White non-Hispanic 1479 (63.8)
African American 643 (27.7)
Hispanic/Latino 54 (2.3)
Asian/Pacific Islander 26 (1.1)
Native American/Alaskan Native 46 (2.0)
Other 71 (3.1)

School grade
6 654 (28.3)
7 843 (36.4)
8 813 (35.1)
Other 4 (0.2)

Type of student
One of the best 578 (25.2)
Far above the middle 476 (20.8)
A little above the middle 458 (20.0)
In the middle 604 (26.4)
A little below the middle 95 (4.1)
Far below the middle 29 (1.3)
Near the bottom 51 (2.2)

Old for year in school
Yes 286 (12.3)
No 2045 (87.7)

Live in 2-parent home
Yes 1635 (70.2)
No 696 (29.8)

Table 2. Number of Students Engaging in Each Behavior for
the Variables Included in the Health Risk Behavior Scale*

Characteristics Students, No. (%)

No helmet use when riding bicycle 1759 (75.4)
No helmet use when in-line skating or skateboarding 953 (40.9)
No seat belt use 250 (10.7)
Riding in a car with drinking driver 918 (39.4)
Carried a gun 718 (30.8)
Carried a knife or club 1020 (43.7)
Carried a gun at school 69 (3.0)
Carried other weapons at school 328 (14.1)
Fighting 1527 (65.5)
Injured in a fight 127 (5.5)
Suicide plan 353 (15.5)
Inhalant use 437 (18.7)
Anabolic steroid use 65 (2.8)
Injection drug use 29 (1.2)
Smokeless tobacco use 509 (22.2)
Current cigarette smoker 496 (21.3)

*The mean (± SD) was 4.09 (± 2.75) (range, 0-15).

Table 3. Age of Onset of Cigarette, Alcohol, Marijuana, and
Cocaine Use

Age, y
Cigarette Use,

No. (%)
Alcohol Use,

No. (%)
Marijuana Use,

No. (%)
Cocaine Use,

No. (%)

#9 226 (10.1) 560 (29.2) 52 (2.3) 27 (1.2)
10 148 (6.6) 186 (8.3) 30 (1.3) 4 (0.2)
11 186 (8.3) 187 (8.4) 50 (2.2) 7 (0.3)
12 219 (9.8) 186 (8.4) 88 (3.9) 12 (0.5)
13 147 (6.6) 139 (6.2) 112 (4.9) 15 (0.6)
14 37 (1.7) 45 (2.0) 50 (2.2) 5 (0.2)

$15 2 (0.1) 2 (0.1) 7 (0.3) 2 (0.1)
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iors and have proposed that the clustering of health risk
behaviors may be multidimensional.19 In an analysis of
the Texas high school YRBS, Basen-Engquist et al19 found
4 different dimensions to the clustering of health risk be-
haviors. The first cluster consisted of perceived poor aca-
demic performance, no participation in sports, and low
fruit and vegetable consumption. The second cluster in-
cluded injection drug, cocaine, crack, and anabolic ste-
roid use, suicidal behavior, fighting, and carrying a
weapon. The third cluster included not participating in
aerobic activity and eating a high-fat diet. Unsupervised
swimming, using smokeless tobacco, riding a motor-
cycle without a helmet, and unsafe dieting comprised the
fourth cluster. The HRBS, developed for our study, con-
tained many of the behaviors in the second and fourth
dimensions of the study by Basen-Engquist et al19; how-
ever, an item analysis performed on the HRBS indicated
that dividing the 16-item scale into 2 separate scales, simi-
lar to the aforementioned dimensions 2 and 4, sharply
reduced the internal reliability coefficients. These 16 risk
behaviors composed a single dimension for the middle
school students in our study.

Although previous research has found strong em-
pirical evidence for a relationship between substance use
and other health risk behaviors, the precise sequence of
the relationship remains uncertain.7,22,23 Whether to-
bacco, alcohol, and other substance use is antecedent to

or the consequence of other health risk behaviors, or if
there is a reciprocal relationship, continues to be de-
bated.7,24-27 We found that early age of onset of tobacco,
alcohol, and other substance use was associated with en-
gaging in other health risk behaviors during early ado-
lescence. The variable with the strongest association with
the number of health risk behaviors that these young ado-
lescents engaged in was onset of cigarette use at 11 years
or younger. In addition, students whose age of onset of
alcohol and marijuana use was at 11 years or younger

Table 4. Analyses of Variance Tests
of the Health Risk Behavior Scale*

Characteristics

Health Risk
Behavior Scale Score

Mean (± SD) P

Cigarette use
Yes 6.37 (2.80)

.0001
No 3.37 (2.29)

Alcohol use
Yes 5.36 (2.80)

.0001
No 3.27 (2.38)

Marijuana use
Yes 5.36 (2.80)

.0001
No 3.27 (2.38)

Cocaine use
Yes 6.87 (3.45)

.0001
No 4.05 (2.71)

Old for year in school
Yes 5.08 (2.90)

.0001
No 3.96 (2.70)

2-Parent family
Yes 3.99 (2.75)

.004
No 4.35 (2.72)

Minority ethnicity group
Yes 3.87 (2.50)

.005
No 4.22 (2.86)

Sex
Male 5.02 (2.81)

.0001
Female 3.14 (2.31)

School grade
6 3.30 (2.46)
7 4.21 (2.77) .0001
8 4.60 (2.79)

*Substance use starting at 11 years or younger vs starting at 12 years or
older or never.

Table 5. Regression Analyses of the Effects of the Early
Age of Onset (#11 Years of Age) of Substance Use
on the Health Risk Behavior Scale

Variable
Unstandardized

b Coefficient
Adjusted R2

Change* P

Cigarette use 2.04 0.219 .0001
Male sex 1.44 0.082 .0001
Marijuana use 1.41 0.053 .0001
Age 0.54 0.039 .0001
Student type 0.19 0.010 .0001
Cocaine use 1.68 0.004 .0001
Minority ethnicity −0.30 0.002 .003
2-Parent home −0.26 0.001 .016
Constant −1.48

*The total adjusted R2 = 0.41.

Table 6. Spearman Correlation Coefficients Between
the Health Risk Behavior Scale and Age of Onset
of Substance Use and Demographic Variables

Variable

Health Risk Behavior Scale

r P

Age 0.25 .0001
School grade 0.19 .0001
Student type 0.15 .0001
Age of onset

Cigarette use −0.56 .0001
Alcohol use −0.48 .0001
Marijuana use −0.45 .0001
Cocaine use −0.20 .0001

Table 7. Regression Analysis of the Associations
Between Age of Onset of Substance Use and
the Health Risk Behavior Scale

Variable
Unstandardized

b Coefficient
Adjusted

R 2 Change* P

Age first smoked −0.32 0.323 .0001
Male sex 1.32 0.076 .0001
Age first drank alcohol −0.25 0.070 .0001
Age first used marijuana −0.32 0.039 .0001
Age 0.28 0.008 .0001
Age first used cocaine −0.26 0.004 .0001
Minority ethnicity −0.37 0.004 .0001
Student type 0.12 0.004 .0001
Constant 9.36

*The total adjusted R 2 = 0.528.
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also engaged in a greater number of health risk behav-
iors than has been reported previously.1-5,9-16

We also found that actual age of initiation of ciga-
rette, alcohol, marijuana, and cocaine use were all asso-
ciated with the number of risk behaviors in which these
middle school students reported engaging. When these
4 variables were combined with male sex, age, white race,
and self-assessment of academic level, 52.8% of the varia-
tion was accounted for in the HRBS. Although these re-
sults are consistent with previous studies of older ado-
lescents,5,10,15,16 the amount of variation in the scale
accounted for by our model is substantially higher than
reported in other studies.

These findings should not be interpreted as imply-
ing that early onset of substance use causes other risk be-
haviorsamongyoungadolescents;however, it is likely that
the same social, psychological, biological, and environ-
mental casual factors responsible for early age of onset of
substance use also increase the risk of young adolescents
engaging in other health risk behaviors. Similar to the re-
lationship between exposure to violence in the home and
in the community and the use of violence by adolescents,28

these social environments provide both modeling and op-
portunities to engage in multiple health risk behaviors.17,18

Early age of onset of substance use may also contribute
more directly to engaging in other health risk behaviors.
For example, an adolescent who begins to use marijuana
regularly may be rejected by conventional peer groups and
increase his or her association with peer groups that ap-
proveofmarijuanause.Social learning fromthenewgroup
could result in engaging in other health risk behaviors and
a weakening of bonds to conventional groups.20

A limitation of our study is that the YRBS is a cross-
sectional survey and causality cannot be implied. We also
do not know the validity of the students’ responses.7 We
adjusted our P value from .05 to .01 to control for the
cluster sampling of the YRBS; however, most of the bi-
variate relationships had P values of .0001 or less.

The findings from this study have several implica-
tions for primary health care providers. Screening for sub-
stance use is important even as young as 9 years. If to-
bacco, alcohol, marijuana, or cocaine use are discovered
in preadolescents or young adolescents, patients are at
an increased risk of engaging in multiple other behav-
iors that can compromise their health and that these pa-
tients are at risk of developing a risk behavior syn-
drome. Appropriate intervention should not only focus
on helping patients discontinue their use of the sub-
stance, but also address those factors in children’s lives
that are associated with the substance use. This often re-
quires the help of mental health care professionals.

The findings from this study also have implica-
tions for public health professionals and health educa-
tors who are developing and implementing prevention
programs. Due to the strength of the associations among
the early age of onset of substance use variables and other
health risk behaviors among these middle school stu-
dents, prevention programs should be initiated during
elementary school and continued at least through middle
school.20,29-31 Also, programs should focus on the clus-
tering of health risk behaviors, address multiple risk fac-
tors, and incorporate multiple protective factors.17,18,20 Fo-

cusing on behaviors, such as violence or weapon carrying,
without also addressing other related behaviors, such as
substance use, is likely to be less effective than health edu-
cation or prevention programs that are comprehensive.

Tobacco, alcohol, and other drug use and engaging
in other health compromising behaviors remain impor-
tant public health problems in this country.20 Research
is still needed to better understand the causes and pre-
vention of health risk behaviors, particularly of young
adolescents. Pediatricians and other health care profes-
sionals have a responsibility to advocate for children and
adolescents at the local, state, and national levels con-
cerning the prevention of early age of onset of substance
use and its association with engaging in other behaviors
that threaten the health of our youth. Physicians and other
primary health care providers can be instrumental in
screening their pediatric and adolescent patients for early
substance use and other health risk behaviors and help
or refer them to appropriate services that will assist in
the discontinuation of behaviors that will compromise
their health.
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