
Illicit Drug Use in Young Adults and Subsequent Decline in
General Health: The Coronary Artery Risk Development in Young
Adults (CARDIA) Study

Stefan G. Kertesz*,†, Mark J. Pletcher‡,∥, Monika Safford*,†, Jewell Halanych*,†, Katharine
Kirk†,§, Joseph Schumacher*, Stephen Sidney¶, and Catarina I. Kiefe*,†
*Division of Preventive Medicine, University of Alabama at Birmingham School of Medicine, AL,
1530 3rd Ave South, MT608, Birmingham AL 35294, Office: (205) 934-2958, Fax (205) 934-7959,
Email: skertesz@uab.edu

†Deep South Center on Effectiveness, Veteran’s Affairs Medical Center, Birmingham, AL

‡Department of Epidemiology and Biostatistics, University of California, San Francisco, CA

∥Division of General Internal Medicine, University of California, San Francisco, CA

§Department of Biostatistics, School of Public Health, University of Alabama at Birmingham,
Birmingham, AL

¶Division of Research, Kaiser Permanente, Oakland, CA

Abstract
Background—The long-term health consequences of drug use among healthy young adults in the
general population are not well described. We assessed whether drug use predicted decline in general
self-rated health (GSRH) in a community-based cohort, healthy at baseline.

Methods—A prospective cohort of 3124 young adults (20-32 years old) from 4 US cities, the
Coronary Artery Risk Development in Young Adults Study, was followed from 1987/88 to 2000/01.
All reported “Good” or better GSRH at baseline, with reassessment in 2000/01. Drug use in 1987/88
was as follows: 812 participants were Never Users; 1554 Past Users Only; 503 Current Marijuana
Users Only; and 255 Current Hard Drug Users (e.g. cocaine, amphetamines, opiates). Analyses
measured the association of drug use (1987/88) with decline to “Fair” or “Poor” GSRH in 2000/01,
adjusting for biological and psychosocial covariates.

Results—Reporting health decline were: 7.2% of Never Users; 6.5%, Past Use Only; 7.0%, Current
Marijuana Only; and 12.6%, Current Hard Drugs (p<0.01). After multivariable adjustment, Current
Hard Drug Use in 1987/88 remained associated with health decline (Odds Ratio (OR), referent Never
Use: 1.83, 95% Confidence Interval 1.07-3.12). The health decline associated with Current Hard
Drugs appeared to be partly mediated by tobacco smoking in 2000/01, which independently predicted
health decline (OR 1.66, 95% CI 1.08-2.50) and weakened the apparent effect of Current Hard Drugs
(OR 1.21, 95% CI 0.62-2.36).

Conclusions—Hard drug use in healthy young adults, even when hard drug use stops, is associated
with a subsequent decrease in general self-rated health that may be partially explained by persistent
tobacco use.
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1. INTRODUCTION
Illicit drug use is common among young adults. In the United States National Survey on Drug
Use and Health (2004), 16.1% of 18-to-24-year-olds reported marijuana, 2.1% reported
cocaine, and 19.4% reported any illicit drug use in the prior 30 days. Among these, only a
minority met criteria for abuse or dependence (Substance Abuse and Mental Health Services
Administration Office of Applied Studies, 2005). While longitudinal research has clarified
factors associated with initiation of drug use among young adults (Bachman et al., 1997), and
prognosis among persons enrolled in drug treatment programs (Simpson et al., 2002), there are
fewer data concerning major long-term health consequences of drug use among young adults
in the general population. General population samples are distinct from groups assembled in
a clinical context in that only a minority will have diagnosable dependence/abuse; also, the
majority of young adults will typically cease use of illicit drugs during their twenties or early
thirties, without reaching clinical attention (Bachman et al., 2002;Vega et al., 2002).
Consequences of drug use profiled in drug-dependent users (Fugelstad et al., 1997;Hser et al.,
2001;Ribeiro et al., 2004), a minority among users in the general population, are not likely to
apply to most users. Thus while many young adults use drugs, the long-term health
consequences of such behaviors are not well defined. This lack of prognostic data constrains
the evidence base that could guide clinicians who offer preventive care to young adults in the
general population. Accordingly, the available guidelines for the United States Preventive
Services Task Force recommend generalized screening for atrisk drinking (U.S. Preventive
Services Task Force, 2004), but find insufficient data to recommend screening for drug use in
primary care (U.S. Preventive Services Task Force, 1996).

The challenges for research on health consequences of drug use among young adults in the
general population include: (1) a paucity of long-term data related to risks of drugs other than
marijuana; (2) a relative lack of clarity regarding physical harms, compared to extensive data
on psychosocial outcomes; and (3) a continuing concern that observational research on drug
use and health outcomes is susceptible to confounding from social and psychological factors
associated with both drug use and health (Macleod et al., 2004). For instance, an apparent
association between marijuana use and mortality in a Swedish cohort of military conscripts
was explained by other variables such as a psychiatric diagnosis and a history of legal problems
(Andréasson and Allebeck, 1990). Others have noted a lack of outcomes data for young adults
(compared to data on adolescents), and a tendency for studies to rely on clinical as opposed to
general population samples (Newcombe et al., 1999). For all these reasons the problem of
tracing adult health consequences to earlier drug use has been described as “a difficult and
formidable task”(Newcomb, 1997).

The Coronary Artery Risk Development in Young Adults (CARDIA) Study provides a unique
opportunity to evaluate the long-term consequences of illicit drug use among young adults in
the general population. CARDIA provides repeated measures of drug use, health outcomes,
and in-depth social and psychological measures over 15 years of follow-up in a national
community-based sample of black and white young adults (Friedman et al., 1988) with a pattern
of drug use resembling mainstream drug use patterns reported in the United States and other
developed countries (Bachman et al., 1997;Vega et al., 2002). Because no single disease
outcome is particularly common among young healthy adults, and because the health
consequences of drug use are likely to involve multiple mechanisms (e.g. neurochemical,
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pathophysiologic, and psychosocial), we analyzed an omnibus health outcome of decline in
general self-reported health. Our objective, therefore, was to measure the association between
illicit drug use during young adulthood and subsequent decline in general self-reported health.
Given our interest in late health effects of drug use among typical young adults, the great
majority of whom are healthy, we focused on only those reporting good health at baseline.

2. METHODS
2.1 Study design and sample

The Coronary Artery Risk Development in Young Adults (CARDIA) study is a longitudinal
study of risk factors for heart disease in a cohort of black and white women and men (n=5115)
aged 18-30 years at the time of original recruitment in 1985/86. The sampling strategy resulted
in a cohort balanced on race/ethnicity (52% black, 48% white), sex (54% female), and age
(45% 18-24 years, 55% 25-30 years) (Friedman et al., 1988;Hughes et al., 1987).

The recruitment was from four urban communities, with participants solicited by random digit
dialing in Birmingham, Alabama; Chicago, Illinois; and Minneapolis, Minnesota, with
supplemental door-to-door recruitment in Minneapolis areas with low telephone subscription
rates. In Oakland, California, participants were drawn at random from membership files of the
Kaiser Permanente Medical Care Program, which has broad market penetration. Subjects with
any health condition were eligible to participate, provided their condition would not fully
preclude participation in the study examination itself (e.g. unable to walk on treadmill). Across
all 4 study sites, persons attending the initial study exam in 1985/86 represented 51.0% of
eligible invited participants. Attendees at this initial exam were more apt to be white (49.4 vs
38.6%), male (45.2% vs 41.0%), older (54.8% vs 46.3% in the 25-30 year age category), and
more educated (59.5% vs 47.6% with more than high school education) (Friedman et al.,
1988). Data at baseline, 2, and 15 years were used in this report. All subjects gave informed
consent in person, and this project is under continuing approval of the relevant Institutional
Review Boards for Human Subjects research at the participating institutions.

The present analysis included subjects who met the following criteria: (a) reported “Good” or
“Excellent” health status (1985/86) (89% of cohort) in response to the general self-reported
health question “Would you say your health, in general, is excellent, good, fair or poor?” (this
general health status question was not asked of participants in 1987/88); (b) completed the
CARDIA Year 2 (1987/88) examination, when drug use was comprehensively assessed; and
(c) attended the CARDIA Year 15 (2000/01) examination (Figure 1).

Analyzed participants (n=3124), who attended the Year 15 (2000/01) examination, differed
from participants who did not follow up at the 2000/01 exam (n=941, 30.1%) in that they were
more likely than excluded subjects to be white (56.2% versus 43.3%), and female (55.3%
versus 49.6%). Differences in reported drug use in 1987/88 were modest between analyzed
and unanalyzed participants, with similar proportions reporting ever having smoked marijuana
(73.3% versus 74.1%) or used cocaine (37.0% versus 36.0%).

2.2 Primary exposure variable
The main exposure variable was drug use based on self-report from 1987/88, the first CARDIA
examination year at which these data were collected. In CARDIA, use of marijuana, cocaine,
amphetamines, and opiates (including heroin and opiate pain relievers used nonmedically) was
assessed in 1987/88 and again in 2000/01 with similar interviewer-administered instruments.
For each substance participants were asked: “Have you ever used (substance)?”; “During the
last 30 days, on how many days did you use (substance)?” These 2 intervals are also queried
in the National Survey on Drug Use and Health (Johnston et al., 2005;Substance Abuse and
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Mental Health Services Administration Office of Applied Studies, 2005). Preliminary analyses
by specific drugs revealed small numbers of current amphetamine and opiate users, so that we
combined cocaine, amphetamines, and opiates into “hard” drugs. We wanted to create a discrete
number of analyzable categories that would reflect degrees of drug use involvement that
primary care clinicians would find practical (e.g. current versus past use, and marijuana versus
nonmarijuana “hard” drugs). Based on reviewing the pattern of responses to use “ever” and in
“the last 30 days” in 1987/88, we categorized subjects as follows: never having used any illicit
drug (Never Use); drug use that occurred over 30 days before (Past Use Only); current use of
marijuana only (i.e. last 30 days), with or without past use of other drugs (Current Marijuana
Only); and current use of “hard drugs” (i.e. cocaine, opiates, and/or amphetamines in the last
30 days) with or without marijuana use (Current Hard Drugs). These categories reflect a
plausible gradient of degrees of drug use involvement.

2.3 Outcome: decline in general self-reported health
The primary outcome variable was decline in general self-reported health (GSRH). A single-
item GSRH question, derived from the Medical Outcomes Study short form instrument (Ware
et al., 1996) is easy to administer, stable (Eriksson et al., 2001), and sensitive to change (Diehr
et al., 2001). In CARDIA, the GSRH question was asked at study entry in 1985/86, and at
follow-up in 2000/01 [response options: Excellent, (“Very Good” was included in 2000/01),
Good, Fair, Poor]. Because of our interest in examining long-term health effects of drug use
in typically healthy young adults, only subjects responding Good or better in 1985/86 were
included in this analysis. A “decline” was defined as responding Fair or Poor in 2000/01. A
collapsed dichotomization of the scale, undertaken in this instance because of slight differences
in the response options between the initial and follow-up exams, has been shown to produce
results similar to analyses of scaled responses (Manor et al., 2000). In the aforementioned
systematic review, poor or fair responses (collapsed) predicted a doubling of the odds of
mortality, even after controlling for a wide range of sociodemographic variables (DeSalvo et
al., 2006).

2.4 Other covariates
In multivariable analysis we included additional measures that had plausible or theoretic
potential to confound the relationship between drug use and health. Because our interest was
in confounding exposures contemporaneous with the main exposure of drug use, we limited
these items to those measured in 1987/88, with the exception of risky family of upbringing
(see below). We included age, sex and race. Socioeconomic status was reflected by both by
high school graduation and responses to the question “how hard is it for you and your family
to pay for the very basics (like food, medical care and heating)?” (responses: Very Hard, Hard,
Somewhat Hard, Not Very Hard). The age range of 20-32 years (where some young adults in
college may have low income but high socioeconomic status) makes the latter question more
appropriate than a report of personal income. Current smoking was by self-report, classified
as Current versus Never/Past (combined). We classified “risky drinking” based on the sex-
specific weekly/daily maximum drinking limits published by the National Institute on Alcohol
Abuse and Alcoholism [for males (females): >14 (>7) standard drinks/week or >4 (>3) drinks/
day](National Institute on Alcohol Abuse and Alcoholism, 2005). Given that drug use patterns
differ for married and unmarried cohabiting couples (Bachman et al., 1997), we classified
marital status as: married, unmarried-cohabiting and “other” (e.g. single, noncohabiting). Other
variables include body mass index (kg/m2), and a score of physical activity from a validated
instrument soliciting the frequency of 13 types of physical activity (ranging from running to
home maintenance) over 12 months (typical range is from 100 to 500 exercise units with values
under 250 reflecting low and values over 400 reflecting high levels of physical activity) (Sidney
et al., 1991). We included a simple count of potentially-serious chronic medical conditions,
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since disease counts have been associated with health status over time (Bayliss et al.,
2004;Kertesz et al., 2005). Items elicited by self-report were: high blood pressure, high
cholesterol, diabetes, heart problems, kidney problems, thyroid problem, stomach/duodenal
ulcer, liver problems, gallstones/gallbladder problems, asthma, cancer, or “other major disease
or health problem.” Importantly, “nervous” and “mental” disorders were not included as part
of this count. The count ranged from 0 to 12 (categorized 0, 1, 2+ in multivariable models).
Social support was devised from a continuous score measure that combines instrumental
support, emotional support and social networks, with a typical range from 2 (low) to 9 (high)
(Allen et al., 2001;Seeman and Syme, 1987). A history of ever having been diagnosed with
mental illness or a nervous disorder was by self-report.

Finally, we included a continuous score indicating the degree to which the participant’s
childhood environment in the family of origin qualified as “risky,” based on a 7-item
questionnaire developed for this purpose and administered in 2000/01, yielding a score from
7 (low risk) to 28 (high risk), which we z-transformed for our analyses (Taylor et al., 2004).
Risky families are described as lacking in nurturance, and characterized by extensive conflict
or neglect, with or without overt abuse. Extensive data suggest such a family upbringing
influences health through multiple pathways including emotional processing, stress-response
biological systems and social behaviors (Lehman et al., 2005;Repetti et al., 2002).

2.5 Statistical Analysis
Bivariate relationships were examined between drug use and decline in health status (i.e.
GSRH), and between drug use and the other covariates. Outcomes were also compared by drug
use within the 4 race-sex strata (black female, black male, white female, white male).

Multivariable logistic regression was used to test for independent associations between drug
use in 1987/88 and health decline (from 1985/86 to 2000/01). To address potential collinearity
among covariates in the multivariable models, we checked correlations amongst the covariates
and none were >0.4. We prepared a model including the primary predictor of drug use and
adjusting for only age, race, and sex. We then added risky drinking and current smoking
(1987/88). Finally, we added all sociodemographic, health, and family characteristics (Full
model). Models were repeated with adjustment for recruitment sites. We tested the following
interactions with drug use on decline in health status: smoking, risky drinking, difficulty paying
for basic necessities, race, sex and the participant’s baseline self-reported health status
(Excellent or Good). To assess whether potential effects of Current Marijuana Only were
restricted to persons with heavier use, the full model was repeated after dropping Current
Marijuana Only users with <4 days’ use in the preceding month. To assess whether past use
of hard drugs influenced findings for Current Marijuana Only, the model was repeated after
dropping persons with past hard drug use from this category. A separate model further adjusted
for baseline health status to assess whether it confounded the associations.

Finally, three analyses were conducted to assess whether continuing use of alcohol, tobacco
or drugs in 2000/01 mediated apparent associations between drug use (1987/88) and health
decline (2000/01). These included replacing the 1987/88 indicators for alcohol and tobacco
use with measures from 2000/01, and a separate model that included a term for continued hard
drug use in 2000/01, which was uncommon (n=86, 2.75% of the cohort). To assess if early
drug use was associated with later health decline despite cessation of use, we repeated the
model after excluding all participants still using drugs in 2000/2001.

All analyses were run with SAS version 9.0 (Cary, North Carolina).
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3. RESULTS
3.1 Study sample

The 3124 members of the study sample were 43.8% black, 44.8% male (18.3% black males,
25.5% black females, 26.4% white males, 29.7% white females), and mean age was 27.2 (s.d.
3.6) years in 1987/88. For drug use, 812 (26.0%) subjects were Never Users in 1987/88, 1554
(49.7%) were Past Users Only, 503 (16.1%) were Current Marijuana Only Users, and 255
(8.2%) were Current Hard Drug Users, for a total of 24.3% current illicit drug use in 1987/88
(Table 1).

Among Current Hard Drug Users in 1987/88, 89.4% reported current cocaine (powdered or
crystal “crack” form), in 1987/88. The majority of Current Hard Drug Users reported current
marijuana use as well. Many subjects in the Past Use Only, Current Marijuana Only and Current
Hard Drug categories reported using a variety of drugs “ever” in their lives (Table 1). However,
significantly fewer subjects in the Past Use Only and Current Marijuana Only categories
reported lifetime use of hard drugs >10 times, compared to Current Hard Drug Users; for
example, 11.8% of Past Use Only and 21.3% of Current Marijuana Only subjects reported use
of cocaine >10 times, compared to 62.4% of Current Hard Drug Users. At follow-up in
2000/2001, only 12.7% of participants reported any current drug use (down from 24.3% in
1987/88), and only 2.8% (8.2% in 1987/88) reported current hard drugs. Among persons who
had been Current Hard Drug Users in 1987/88, in 2000/01 34.1% reported current use of
marijuana, 14.5% use of cocaine, 0.4% use of amphetamines and 2.8% use of opiates.

In 1987/88, black women were more likely to be Never Users compared to black men, white
women and white men. White women were more likely to be Past Users Only, compared to
the other 3 groups. Males, white and black, were more likely Current Hard Drug Users
compared to women (Table 1). Risky alcohol drinking and current cigarette use were markedly
more common among Current Hard Drug Users and less common among Never Drug Users.
A history of being diagnosed with a mental or nervous disorder was significantly more common
among Current Marijuana Users compared to Never Users or Current Hard Drug Users (Table
1).

3.2 Incidence of decline in general self-reported health
By 2000/01, 7.3% of the sample reported a decline to Poor or Fair general health status. This
decline was significantly more frequent among Current Hard Drug Users (12.6%) compared
to the 3 other categories, among whom about 7% declined (p=0.008 for comparison across 4
drug use categories) (Figure 2). Decline in general self-rated health was also most common
among Current Hard Drug Users in each of the four race-sex strata (Figure 2).

3.3 Multivariable analyses
Sequential models, accounting for potential covariates, are shown in Table 2. In the full model
adjusting for all possible confounders at baseline, the association between Current Hard Drug
Use in 1987/88 and health decline remained significant. The odds ratio (OR) for health decline
among Current Hard Drug Users compared with Never Users in 1987/88 was 1.83 (95%
Confidence Interval, CI, 1.07-3.12).

Many included variables demonstrated the expected associations with health decline over 13
years. For example, black race, smoking, low educational attainment, higher body mass index,
physical inactivity, the number of self-reported chronic medical disorders reported as of
1987/88, self-report of mental illness, and coming from a more risky family were all associated
with decline in health status. Of note, Current Marijuana Only Use did not behave similarly to
Current Hard Drug Use in its association with health decline. Even after restricting the Current
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Marijuana Only Use category to persons with >4 uses per month, the OR for health decline in
the Current Marijuana Use category was 0.68 (95% CI 0.36-1.29). Similarly, restricting
“Current Marijuana Users” to persons with no prior hard drug use (n=154, 31% of Current
Marijuana Users) did not materially alter the finding that only the category of Current Hard
Drug Use was at increased odds for general health decline (OR 1.81, 95% CI 1.06-3.10). Further
adjustment for baseline health status did not alter the association of Current Hard Drug Use
and health decline (OR 1.73, 95% CI 1.01-2.95).

Additional analyses considered whether use of alcohol, tobacco or illicit drugs (2000/01)
mediated the association between early Current Hard Drug Use (1987/88) and health decline
by 2000/01. Continued tobacco smoking (2000/01), most prevalent among persons with
Current Hard Drug Use in 1987/88 (58%, compared to 34% of Never Drug Users), was (a)
associated with health decline (OR 1.66, 95% CI 1.08-2.50); and (b) weakened the apparent
association between Current Hard Drug Use (1987/88) with health decline (OR for Hard Drug
Use, Relative to Never Use, 1.21, 95% CI 0.62-2.36). No similar findings were seen for risky
drinking, or for continuing hard drug use in 2000/01, although the latter was rare (n=86
persons). The association between Current Hard Drug Use (1987/88) and health decline was
unchanged after excluding all persons reporting current drug use in 2000/2001, suggesting that
use in the young adult years carried long-term risk even if that use subsequently ceased.

We found no evidence of 2-way interactions on decline in health status between drug use
category and race, sex, tobacco, drinking, difficulty paying for necessities, baseline health
status, or between race and sex. Models adjusting for recruitment sites were unchanged from
the full model.

4. DISCUSSION
In this cohort of young adults who were in good health at baseline, we found a significant
association between hard drug use and general health decline over a 15-year period. Health
decline from 1985/86 to 2000/01 was more common among participants who reported Current
Hard Drug use in 1987/88, even among those participants who had no continuing illicit drug
use in 2000/01. Separately, we note that neither current marijuana use (in 1987/88) nor past
drug use were associated with general health decline.

Since most young adults eventually “mature out” of illicit drug use (Bachman et al., 2002;Vega
et al., 2002), evidence of any persistent downstream health risk is a public health concern. The
association between hard drug use and health decline was independent of demographic,
psychosocial and health characteristics. However, continued tobacco smoking (2000/01)
independently predicted health decline and partly explained the association between young
adult hard drug use and subsequent health decline. Previous studies have suggested that tobacco
abuse is an underestimated but important source of long-term morbidity and mortality among
persons who have sought treatment for addiction (Hser et al., 1993;Hurt et al., 1996;McCarthy
et al., 2002;Richter and Arnsten, 2006). The present study highlights a parallel risk among
young adult hard drug users in the general population.

Our main finding warrants interest as young adulthood represents a period of expanded drug
use and experimentation and, compared to adolescence, is relatively free from the restraints of
parents, teachers and other social institutions (Arnett, 2005). Data concerning the long-term
health consequences of drug use among young adults in the general population, as opposed to
clinically-identified drug-dependent samples (Hser et al., 2001;Ribeiro et al., 2004), have been
sparse. Much available data concern psychosocial outcomes of adolescent marijuana use in
particular (Macleod et al., 2004), including adolescent marijuana use and schizophrenia (Smit
et al., 2004). For example, one prospective analysis of mainly white, middle-income high
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school students (n=929) suggested that participants were more likely to report health problems
that they personally attributed to drug use, if they had reported any drug use 12 years earlier
(Guy et al., 1993). However, this study did not directly compare overall health status between
drug-users and non-users, and the drug use history was obtained during adolescence.

We chose to evaluate general health decline and not more specific health conditions because
of the young age of the study population, and the infrequent occurrence of any single disease
in a generally healthy sample. This measure, although nonspecific, is responsive to changes in
overall health status (Diehr et al., 2001), and it predicts mortality and health care utilization,
even after adjustment for psychosocial and other health-related covariates (DeSalvo et al.,
2006;DeSalvo et al., 2005). A systematic review of 22 prospective cohort studies found that
poor GSRH was associated with doubling of the odds for death during follow-up, independent
of factors such as age, sex, socioeconomic factors and other potential confounders (DeSalvo
et al., 2006). It correlates more closely with physical (r=0.69) than with mental (r=0.37) health
status (Ware et al., 1994). Its validity is underscored by our finding that a wide variety of
accepted health risks (e.g. smoking, high body mass index, low physical activity) were also
associated with similarly increased likelihood of health decline.

In principle, a range of consequences described in drug abuse samples could account for health
decline in this sample, including consequences of cocaine (the predominant nonmarijuana
illicit drug used by this sample), which has been associated with pulmonary (Tashkin et al.,
1992), cardiovascular (Lange and Hillis, 2001), neuropsychiatric (Burnett and Adler, 2004),
and infectious/immunologic complications (Friedman et al., 2003;Halpern et al., 2003), and
trauma (Brookoff et al., 1993). However, this 15-year cohort was unlikely to have recruited or
retained substantial numbers of long-term drug-dependent adults, and tobacco appears to have
been an important determinant of health status at follow-up. Tobacco’s effects on respiratory
and cardiovascular functioning, and exercise tolerance are thus likely to have influenced the
perceptions of general health status reported in this sample.

There are notable strengths to our study. To our knowledge, longitudinal comparisons of the
associations between hard drug and marijuana use, and general health outcomes in a
community-based, nonclinical sample of young adults have not previously been reported. The
strength of our findings is reinforced by the independent effect of drug use even after adjusting
for the wealth of demographic, psychosocial, and clinical information in the CARDIA dataset.
A number of variables in the final model reflect characteristics that would be expected to
confound the association between drugs and health outcomes, including socioeconomic status
(education and economic status), smoking, and risky family of origin. While these latter
characteristics were indeed associated with drug use, and did predict health decline, the
remaining independent association between hard drugs and health decline suggests a potential
cause-and-effect relationship. Such a relationship appears to be mediated, partially, by
continued tobacco smoking into middle age.

This study has some limitations. Since recruitment depended mostly on randomdigit dialing
and random selection among health plan members, the study is unlikely to include substantial
numbers of participants who were severely dependent and/or immersed in the drug culture.
However, our main interest was to examine the implications of “mainstream” patterns of drug
use among relatively healthy young adults, rather than the implications of clinical drug
dependence. Bias due to selective retention within this cohort is unlikely to account for our
findings, since drug use prevalence was not substantially different within the retained sample,
compared to persons not followed up. Importantly, among retained participants, the proportions
reporting illicit drug use were similar to or slightly higher than same-epoch comparison figures
from the National Household Survey on Drug Abuse. For instance, 7.3% of our 20-32 year old
CARDIA participants reported past-month cocaine use in 1987/88, compared to 6.3% of
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persons aged 26-34 years in the 1985 National Household Survey on Drug Abuse (Office of
Applied Studies, 1999). This comparison confirms that our sample likely represents general
population young adults, and for that reason we did not attempt to impute missing data. Also
a limitation is that the original health status measure (1985/86) predates the drug use assessment
by 2 years. While it is possible that for some participants a health decline predated the drug
use assessed in 1987/88, we think this is unlikely given the young age of the cohort at baseline,
and the short time interval between assessments.

Of relevance to the interpretation of our findings, the drug exposure categories of “Past Drugs,”
“Current Marijuana Only,” and “Current Hard Drugs” reflect differences in the degree of drug
use involvement (including combinations of drugs) rather than categorical differences in “ever”
using specific drugs. Thus while meaningful percentages of persons in the Past Drug or Current
Marijuana Only categories had used hard drugs at some time in their life, the Current Hard
Drug Users were likely to have had a more extended period of regular use in the young adult
years, and more commonly reported >10 lifetime uses. This contrast is concordant with the
notion that in epidemiologic outcome studies, the study of regular, rather than “ever” use is
likely to be of greater relevance (Macleod et al., 2005). Additionally, our drug use categories
represented a natural hierarchy of use that emerged from examination of our data and accords
with the typical patterns seen in national data. In the 2004 National Survey on Drug Use and
Health, isolated use of marijuana (absent other illicit drugs) was common, and the use of illicit
drugs other than marijuana typically co-occurred with marijuana (Substance Abuse and Mental
Health Services Administration Office of Applied Studies, 2005). This epidemiologic pattern
makes it difficult to statistically test effects of hard drugs in a manner that is completely
independent of marijuana (our study was not adequately powered to do so). Finally, we caution
that these data are observational (leaving open the possibility of residual confounding by
unmeasured characteristics), and such data cannot fully exculpate any single drug, including
marijuana.

5. Conclusions
These data are consistent with a long-term health risk of hard drug use among healthy young
adults in the general population, and suggest that this risk is at least partly mediated by tobacco
use in middle age. The findings were similar for women and men, for blacks and whites, and
for those with and those without financial difficulties. To the extent that our community-based
sample is similar to others, it is likely that only a minority of our subjects would have warranted
a diagnosis of substance dependence or abuse. Moreover, it is worrisome that the well-
described epidemiologic transition to reduced drug use by age 30 did not appear to protect
against the health decline in later life. We believe these data should spur clinicians to caution
their young adult clients who acknowledge current use of hard drugs, even in the absence of
diagnosed dependence or abuse. It is notable that the last published statement of United States
Preventive Services Task Force reported that evidence remained insufficient to recommend
screening for illicit drug use in primary care (U.S. Preventive Services Task Force, 1996).The
present data suggest that where illicit drug use is identified, the risks of long-term legal
substances (e.g. tobacco) are likely to be equally if not more relevant to future health status.
Continued accrual and analyses of long-term follow-up data should ultimately help to clarify
the thresholds of risk associated with the patterns of drug use common among young adults in
the United States and other developed countries.
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Figure 1.
Composition of the study sample and timeline of essential data collection
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Figure 2.
Figure depicts the percentage of CARDIA participants (overall, and by gender/race category)
experiencing a decline in general self-reported health from 1985/86 to 2000/01 according to
the category of illicit drug use (marijuana, cocaine/crack, amphetamines and opiates) reported
in 1987/88. Past Use reflects any illicit drug use >30 days before the 1987/88 assessment
interview. Current Marijuana Only refers to marijuana but no other illicit drugs in the preceding
30 days. Current Hard Drugs refers to use of cocaine, amphetamines or opiates (either heroin
or opiate pain relievers) during the prior 30 days, with or without concurrent marijuana. The
contrast between drug use categories, according to the chi-squared test, resulted in p=0.008
(overall), p=0.13 (black men), p=0.72 (black women), p=0.30 (white men), p=0.44 (white
women). A test of interaction between gender and race was nonsignificant (p=0.70).
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Table 2
Adjusted Odds Ratios (95% Confidence Intervals) for General Health Decline Over 15 Years: the CARDIA
Study, 1985-2001*

Predictor Variable† Accounting for Age/Race/Sex
Accounting for Age/Race/
Sex and Tobacco/Drinking Full Model

Current Drug Use, 1987/88
  Never Use 1.0 1.0 1.0
  Past Use Only 1.00 (0.71-1.42) 0.94 (0.66-1.33) 0.99 (0.69-1.42)
  Current Marijuana Only (last 30
days) 1.07 (0.69-1.66) 0.90 (0.57-1.45) 0.89 (0.55-1.45)
  Current Hard Drugs (last 30 days) 2.04 (1.28-3.25) 1.68 (1.00-2.80) 1.83 (1.07-3.12)
Demographics
  Female vs. Male 1.30 (0.98-1.72) 1.26 (0.94-1.67) 1.01 (0.74-1.38)
  Age (+1 years) 1.03 (0.99-1.07) 1.03 (0.99-1.07) 1.02 (0.98-1.06)
  Black vs. White 1.91 (1.44-2.53)§ 1.74 (1.30-2.32) 1.40 (1.03-1.91)
Tobacco and Alcohol
  Current Tobacco, 1987/88 - 1.89 (1.38-2.59) 1.60 (1.15-2.22)
  Risky Drinking, 1987/88 - 0.79 (0.57-1.09) 0.78 (0.56-1.09)
Health and Psychosocial
  High School Graduate - - 0.51 (0.29-0.92)
  Hard to Pay for Necessities of
Life (Yes/No) - - 1.33 (0.98-1.80)
  Marital Status (Married,
Cohabiting, Other)

Married (vs. Other) - - 0.74 (0.52-1.05)
Cohabiting/Unmarried (vs. Other) - - 0.69 (0.43-1.09)

  Body Mass Index (+5 kg/m2) - - 1.35 (1.20-1.52)
  Physical Activity Score (+1 s.d.) - - 0.81 (0.68-0.95)
  Mental or Nervous Disorder, ever
diagnosed - - 2.11 (1.33-3.35)
  Number of Chronic Medical
Disorders - - 1.25 (1.05-1.48)
  Social Support (+1 s.d.) - - 0.88 (0.76-1.03)
  Risky Family Score (+1 s.d.)∥ - - 1.26 (1.10-1.45)
  c-statistic 0.62 0.63 0.73

*
A general health decline was defined based on a “Fair” or “Poor” response to the general self-reported health question in 2000/01, among those participants

who had responded “Good” or better in 1985/86 (entire study sample). Drug use behaviors were elicited in 1987/88. Each column represents one multiple
logistic regression model. Bolded results are statistically significant at the p=.05 level.

†
Predictor variables were recorded/coded in 1987/88, except for Risky Family (questions about childhood upbringing were asked in 2000/01).

‡
Four multivariable logistic regressions are shown, with all adjusted variables for each model shown in a single column.

§
Bolded results are statistically significant at the p=.05 level.

∥
Risky family or origin score is derived from a questionnaire administered in 2000/01, asking questions about the family in which the subject was raised

(Taylor et al., 2004)

Drug Alcohol Depend. Author manuscript; available in PMC 2007 June 3.


