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⏐ RESEARCH AND PRACTICE ⏐

Objectives. We examined disparities in age-related patterns of marijuana ini-
tiation in 2 culturally distinct American Indian reservation communities (from the
Northern Plains and the Southwest) compared with a national sample.

Methods. We used discrete-time survival models to estimate age-related risk
for initiation with data from 2 population-based studies: the American Indian Ser-
vice Utilization, Psychiatric Epidemiology, Risk and Protective Factors Project and
the baseline National Comorbidity Survey.

Results. Among respondents who were born before 1960, peak risk for marijuana
initiation in all samples was at age 18 years, and risk was greatest in the national
sample. Among those who were born later than 1960, risk peaked at age 16 years
and was highest in the American Indian samples. Males were at increased risk com-
pared with females, especially in the older cohort and the Southwest tribal sample.

Conclusions. Findings of disproportionate risk for marijuana initiation among
younger members of the tribal samples raise concerns that American Indian reser-
vation youths may be increasingly vulnerable to drug use and its concomitants,
which suggests a need for more aggressive prevention efforts in these commu-
nities. (Am J Public Health. 2007;97:1311–1318. doi:10.2105/AJPH.2005.071266)
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interventions are most needed. Identifying pe-
riods of development when youths within
these high-risk populations are at greatest risk
can prompt interventions that are likely to be
preventive rather than corrective.

We know relatively little about age-related
initiation patterns for marijuana use in
American Indian communities. Some studies
have found that American Indian youths
have an increased risk for early marijuana
use compared with other groups,9,28–30

whereas other studies have found no differ-
ences.31 Most studies of substance use
among American Indians have depended on
school-based samples, which often are un-
representative because of substantial school
dropout rates in these communities.32 Fur-
thermore, such samples often preclude com-
parisons of initiation patterns with national
samples and do not allow for direct compari-
son of patterns across birth cohorts.7,12,33

Studies that have reported population-based
estimates using national data sources have
typically included only small percentages of
American Indians—percentages that are gen-
erally reflective of overall population distri-
butions but not large enough to provide

reliable estimates for American Indians.34,35

Even when sufficient numbers of American
Indians have been included, multiple tribal
groups have routinely been combined, and
underlying differences among various cul-
tures have been minimized or disregarded.36

Additionally, most large surveys that have
included American Indians have had only
small numbers of reservation-based partici-
pants; however, the unique ecologies of
reservation communities are likely to shape
attitudes about substance use and to con-
tribute to disparities. For instance, many
reservations are dry (possession of alcohol is
illegal) or damp (possession of alcohol is not
illegal, but no liquor is sold locally). Drugs,
particularly marijuana, may be as readily
available as alcohol in such settings. More-
over, studies that have examined substance
use across American Indian groups have
consistently reported tribal variation in prev-
alence of both use37–39 and initiation pat-
terns,13 which makes the investigation of
tribal differences imperative.

Our study adds to the base of comparative
information on the initiation of marijuana use
in American Indian reservation communities.

Disproportionately high rates of alcohol use
among American Indians have engendered
calls for intervention efforts that target Ameri-
can Indian communities.1–4 At the same time,
considerable gaps exist in our understanding
of other substance-related disparities in these
communities, especially among adults. In
particular, it is unclear whether observed dis-
parities in alcohol use reflect cultural patterns
that are unique to alcohol or whether they
simply represent one manifestation of a
broader spectrum of heightened substance
use in these communities.

Including marijuana—particularly the early
use of marijuana—in the investigation of dis-
parities is a critical next step. Marijuana is the
most commonly used illegal drug among both
adolescents and adults across the United
States5,6 and among American Indians in par-
ticular.7–12 Findings indicate that rates of mar-
ijuana use among American Indian youths
may be higher than US rates as a whole and
may be higher compared with rates among
most other racial/ethnic groups.7,9–12 In addi-
tion to alcohol, marijuana is an important ini-
tiating substance in reservation populations,
especially on reservations where the posses-
sion and consumption of alcohol at any age is
illegal.13

Early initiation of marijuana use has been
associated with a variety of negative out-
comes, including increased risk for misuse
(Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, definition of sub-
stance abuse or dependence)14 and increased
risk for use of additional substances.13,15–23

Other problem behaviors also have been as-
sociated specifically with early marijuana use,
including proximal outcomes (e.g., psychopa-
thology, antisocial behavior, and sexual risk
taking) and distal outcomes (e.g., divorce and
unemployment during adulthood).15,17,24–27

Identifying populations at particular risk
for early marijuana use can help direct
intervention efforts to communities where
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We used data from 2 large-scale population-
based epidemiological studies: the American
Indian Service Utilization, Psychiatric Epide-
miology, Risk and Protective Factors Project
(AI-SUPERPFP)40 and the baseline National
Comorbidity Survey (NCS).41 Discrete-time
survival analysis techniques examined mari-
juana initiation patterns and explored differ-
ences in both level and timing of risk for initi-
ation across the tribal and national samples.
The placement of these patterns within a na-
tional context provides a fuller picture of dif-
ferences in marijuana use than has heretofore
been available.

One concern with estimates of marijuana
use, particularly across different datasets col-
lected at different time points, is that mari-
juana use rates fluctuate. Rates of use vary—
sometimes dramatically across historical time
periods—with older generations less likely to
report lifetime marijuana use compared with
younger generations.42 Thus, we considered
generational patterns in reports of marijuana
initiation by comparing 2 birth cohorts. Addi-
tionally, because males have an elevated risk
for initiating marijuana use compared with
females,15,43–47 we explored gender effects
across samples and birth cohorts.

METHODS

American Indian Service Utilization,
Psychiatric Epidemiology, Risk and
Protective Factors Project

Participants. The AI-SUPERPFP was a
community-based epidemiological study of 2
American Indian reservation communities.
The study populations comprised enrolled
members of 2 closely related Northern Plains
tribes and a Southwest tribe who were aged
15 to 54 years and who lived on or within
20 miles of their respective reservations at
the time of sampling (1997). Criteria for tribal
enrollment are set by each tribe, but they
generally require that enrollees provide docu-
mentation of direct and substantial tribal line-
age. Tribal enrollment is the legal definition
of tribal membership, and it establishes eligi-
bility for tribal and federal government ser-
vices. To protect the confidentiality of the par-
ticipating communities,48 we refer to these
tribes by general descriptors rather than by
specific tribal names.

We used stratified random sampling proce-
dures; tribe, gender, and age (15–24 years,
25–34 years, 35–44 years, and ≥45 years) de-
fined the strata. Tribal rolls—the official enumer-
ation of tribal members—were used to define
the target population; records were selected
randomly from these rolls for inclusion in repli-
cates (random groupings of persons defined ac-
cording to the strata that comprise a sample),
which were then released as needed to reach
our goal of about 1500 interviews per tribe. Of
those persons who were listed in the tribal rolls,
46.6% of the Southwest tribe and 39.2% of the
Northern Plains tribes lived on or near the
reservations; of those persons who were located
and found to be eligible, 76.8% in the Northern
Plains tribes (n=1638) and 73.7% in the South-
west tribe (n=1446) agreed to participate. Sam-
ple weights accounted for differential selection
probabilities across strata and for differential
nonresponse by strata. Details about the AI-SU-
PERPFP methods have been published else-
where,37 and the study Web site provides both
the interview instrument and the training man-
ual (http://www.uchsc.edu/ai/ncaianmhr/re-
search/superpfp.htm).

Measures. Respondents were asked
whether they had ever used marijuana and if
they had, how old they were when they first
did so. Because we were interested in pat-
terns of first use, we did not differentiate be-
tween those who only experimented with
marijuana use and those who became more
regular users.

Design and procedure. Written informed
consent was obtained from all adult respon-
dents, and parental or guardian consent was
obtained for minors. Interviews were com-
puter-assisted and were administered by
tribal members who had received intensive
training in research and interviewing meth-
ods. Extensive quality-control procedures
were used to verify that location, recruitment,
and interview procedures were conducted in
a standardized, reliable manner.

NCS
The NCS was a stratified multistage area

probability sample of 8098 US residents
aged 15 to 54 years who were interviewed
between 1990 and 1992. Details about sam-
pling and methodology have been published
elsewhere.38 The AI-SUPERPFP project was

designed to parallel the NCS as closely as
possible. Adaptations were made to the inter-
view procedure or the wording of questions if
there were cultural concerns40; questions
about marijuana use and age at initiation
were identical in both studies.

Combined Samples
The NCS was conducted between 1990

and 1992; the AI-SUPERPFP was conducted
between 1997 and 1999. We selected only
those respondents within each study who were
born between 1944 and 1976 (n=9492). Re-
spondents who were born between 1944 and
1959 were classified as the older birth cohort;
those who were born between 1960 and
1976 were the younger cohort. This split was
somewhat arbitrary, but it had the advantage
of dividing the sample into those who grew up
when marijuana use was relatively rare and
those who came of age during the peak of
marijuana use in the late 1970s.42

Significant demographic differences be-
tween samples included higher rates of
post–high school education among US men
compared with other groups; higher rates of
poverty (as defined by the federal standard)
in both American Indian samples, especially
the Northern Plains tribes; and significantly
more unemployment among American Indian
men compared with US men (Table 1). Re-
ports of lifetime substance use were, overall,
fairly similar across the samples. Rates of
marijuana use among men were comparable
across all samples; rates among women var-
ied, with Southwest tribal women reporting
marijuana use significantly less often than did
Northern Plains tribal women. Both South-
west tribal men and women reported rates of
alcohol use slightly below those of the North-
ern Plains tribal men and women and US
men and women. Tobacco use among both
men and women in the Northern Plains tribes
was significantly higher compared with the
other samples.

Analyses
We used survey logistic regression proce-

dures to conduct inferential analyses with
SAS version 9.1 (SAS Institute Inc, Cary, NC);
both sample and nonresponse weights were
used. Discrete-time survival analysis tech-
niques followed the procedures described by
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TABLE 1—Sample Characteristics of the Northern Plains and Southwest Tribes and the General 
American Population: American Indian Service Utilization, Psychiatric Epidemiology, Risk and 
Protective Factors Project, 1997–1999, and the National Comorbidity Survey (NCS), 1990–1992

Males Females

Northern Plains Southwest NCS Northern Plains Southwest NCS 
Tribes (n = 641), Tribe (n = 499), (n = 3379), Tribes (n = 655), Tribe (n = 678), (n = 3640),

% (99% CI)a % (99% CI)a % (99% CI)a % (99% CI)a % (99% CI)a % (99% CI)a

Generational cohort

Born 1944–1959 40.4 (37.3, 43.6) 44.5 (41.3, 47.7) 50.6 (47.5, 53.6) 38.1 (35.3, 41.1) 43.2 (40.2, 46.2) 50.7 (47.8, 53.7)

Born 1960–1976 59.6 (56.4, 62.7) 55.5 (52.3, 58.7) 49.4 (46.4, 52.5) 61.9 (58.9, 64.7) 56.8 (53.8, 59.9) 49.3 (46.3, 52.2)

Race/ethnicity

White 0.0 0.0 76.1 (73.4, 78.6) 0.0 0.0 72.9 (70.2, 75.4)

Black 0.0 0.0 9.9 (8.3, 11.8) 0.0 0.0 13.2 (11.4, 15.4)

Hispanic 0.0 0.0 10.5 (8.7, 12.5) 0.0 0.0 10.0 (8.3, 11.9)

Asian 0.0 0.0 3.3 (2.3, 4.6) 0.0 0.0 3.6 (2.6, 5.0)

American Indian 100.0 100.0 0.3 (.09, .7) 100.0 100.0 0.3 (.1, .7)

Education

< 12 y 39.1 (34.0, 44.5) 31.8 (26.5, 37.7) 24.0 (21.3, 26.8) 39.5 (34.3, 44.8) 26.1 (21.9, 30.9) 20.7 (18.4, 23.3)

12 y 37.2 (32.1, 42.6) 41.6 (35.9, 47.5) 35.6 (32.7, 38.7) 25.5 (21.2, 30.4) 36.4 (31.7, 41.4) 37.9 (35.0, 40.8)

Post–high school 23.7 (19.5, 28.6) 26.6 (21.7, 32.2) 40.4 (37.5, 43.4) 35.0 (30.0, 40.4) 37.5 (32.7, 42.6) 41.4 (38.6, 44.3)

Poverty statusb

Poorc 59.1 (53.5, 64.4) 41.5 (35.6, 47.6) 10.3 (8.6, 12.3) 62.2 (56.7, 67.4) 45.5 (40.3, 50.7) 15.5 (13.5, 17.7)

Employment

Student 3.2 (1.9, 5.6) 3.2 (1.6, 6.2) 15.8 (13.5, 18.3) 8.3 (5.9, 11.6) 5.3 (3.4, 8.0) 12.8 (11.0, 14.7)

Working for pay 67.0 (61.8, 71.9) 69.1 (63.4, 74.3) 77.1 (74.3, 79.7) 56.9 (51.5, 62.1) 64.8 (59.8, 69.4) 64.5 (61.6, 67.2)

Unemployedd 29.8 (25.1, 34.9) 27.7 (22.7, 33.3) 7.2 (5.8, 8.9) 34.8 (29.9, 40.1) 30.0 (25.6, 34.8) 22.8 (20.4, 25.4)

Marital Status

Separated, divorced, or widowed 15.8 (12.3, 20.1) 11.0 (8.0, 14.9) 6.7 (5.5, 8.1) 20.0 (16.2, 24.5) 12.8 (9.9, 16.3) 11.5 (9.9, 13.4)

Never married 30.0 (25.3, 35.2) 24.2 (19.5, 29.5) 34.6 (31.8, 37.6) 20.8 (16.8, 25.3) 18.8 (15.2, 23.0) 26.7 (24.2, 29.2)

Married/living with significant other 54.2 (48.7, 59.5) 64.9 (59.1, 70.3) 58.7 (55.6, 61.7) 59.2 (53.9, 64.3) 68.5 (63.6, 73.0) 61.9 (59.0, 64.6)

Substance use

Lifetime marijuana usee 58.3 (52.8, 63.6) 54.4 (48.5, 60.2) 55.2 (52.1, 58.2) 49.2 (43.9, 54.5) 33.3 (28.6, 38.4) 44.7 (41.8, 47.6)

Lifetime alcohol usef 76.2 (71.2, 80.7) 70.5 (64.7, 75.7) 80.6 (78.1, 83.0) 70.1 (65.1, 74.8) 39.2 (34.2, 44.4) 62.0 (59.2, 64.8)

Lifetime tobacco useg 70.2 (64.9, 75.0) 43.3 (37.6, 49.2) 47.0 (42.9, 51.1) 70.2 (65.0, 74.9) 23.9 (19.8, 28.6) 43.0 (39.1, 46.9)

Note. CI = confidence interval.
aPercentages and confidence intervals were weighted.
bPoverty status was assessed by comparing respondent household composition and income to federal definitions of poverty in the year of the interview.
cRespondents were classified as “poor” if their household income was below the federal poverty line.
dIncludes homemaker, looking for work, unemployed, retired, permanently disabled, and other.
eDefined as ever having tried marijuana.
fDefined as ever having had more than 12 drinks of alcohol in any 1 year.
gDefined in NCS as regular cigarette use for one month; defined in AI-SUPERPFP as at least 5 packs of cigarettes ever smoked.

Singer and Willett.49 Choices among alterna-
tive models were made on the basis of de-
viance score comparisons (–2 × log likeli-
hood) and Schwarz criterion values.50

Schwarz criterion (also known as Bayesian in-
formation criterion) values provide an assess-
ment of the relative fit across different models
with different numbers of parameters; lower
Schwarz criterion values indicate a better and
more parsimonious fit to the data.

The first step in the survival analyses was
estimation of the baseline hazard and survival
curves for marijuana use. As others have re-
ported,45,51,52 initiation before age 10 years
was extremely rare (Northern Plains
tribes=1.0%, Southwest tribe= .4%, and
NCS sample= .3%), and the vast majority of
marijuana use was initiated before age 25
years (Northern Plains tribes=91.1%, South-
west tribe=91.3%, and NCS=93.7%). Thus,

we included 16 age periods: 1 period for be-
fore age 10 years and 15 periods for each age 
between 10 and 24 years. Individuals who
never reported marijuana use or who re-
ported initial use after age 24 years were
coded as not having initiated marijuana use
during the age period under investigation.

Subsequent survival models included the
systematic inclusion of covariates for sample
(NCS as the referent group), birth cohort (the
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TABLE 2—Comparison of Alternative Models for Marijuana Use: American Indian Service
Utilization, Psychiatric Epidemiology, Risk and Protective Factors Project, 1997–1999, and
the National Comorbidity Survey, 1990–1992

Model Comparisonsa

Difference 
Schwarz in Schwarz Difference Difference

Effect Criterion –2 LogL df Criterion in –2 LogL in df

Age period 34 455.2 34 268.2 16

Sample

Main effect 34 442.7 34 232.4 18 –12.5 35.8* 2

Main effect without proportional hazardb 34 729.2 34 168.2 48 286.5 64.2* 30

Birth cohort

Main effect 34 336.2 34 114.2 19 –106.5 118.2* 1

Main effect without proportional hazard 33 921.9 33 524.5 34 –414.3 589.7* 15

Interaction with sample 33 879.9 33 459.1 36 –42.0 65.4* 2

Gender

Main effect 33 748.5 33 316.1 37 –131.4 143.0* 1

Main effect without proportional hazardb 33 895.4 33 287.7 52 146.9 28.4 15

Interaction with birth cohort 33 730.6 33 286.5 38 –17.9 29.6* 1

Interaction with sample 33 740.4 33 273.0 40 9.8 13.6* 2

Note. −2LogL = −2 log likelihood; df = degrees of freedom. n = 9492; number of events = 4468.
aEach model was compared with the model just above it, unless that model was rejected (as indicated by footnote b).
bAllowing nonproportional hazard for sample and gender effects either did not produce significant improvements in model fit
or substantially increased the Schwarz criterion; therefore, the more parsimonious proportional hazard models of these
effects were retained in subsequent models.
*P<.001 

TABLE 3-Parameter Estimates (B) for
Covariate Effects in Discrete-Time
Hazard Models of Age of First
Marijuana Use

Regression Estimates

Ba (SE) Odds Ratio

Sample

NP tribes –.26* (–.11) .78

SW tribe –.90* (–.12) .41

Birth cohort × sample

Younger, NP tribes .56* (–.11) 1.75

Younger, SW tribe .74* (–.12) 2.09

Male gender .54* (–.07) 1.72

Birth cohort × gender

Younger males –.37* (–.08) .69

Sample × gender

Males, NP tribes .01 (–.10) 1.01

Males, SW tribe .39* (–.12) 1.47

Note. NP = Nothern Plains; SW = Southwest. n = 9492;
number of events = 4468.
aMain effects Bs are the parameter estimates for the
referent group, and interaction effects represent
differential effects across birth cohorts, genders, and
tribes. The SE corresponding to each parameter
estimate (B) is the standard error of the estimate.
*P < .001

older cohort as the referent group), gender (fe-
males as the referent group), and interactions
among these covariates. Estimation of discrete-
time hazard models is generally done under
the assumption of proportional hazards, where
the relative risk between levels of the covariate
remains constant across time periods, and haz-
ard curves have identical shapes but are dis-
placed vertically across levels of the covariate.
In many cases, however, covariate effects pro-
duce nonproportional hazards—hazard curves
that are fundamentally different in shape, not
just in level—across time periods. Thus, we
tested nonproportional hazard models; where
we found significant improvements in fit over
the proportional models, we retained the non-
proportional models. Interactions among sam-
ple, birth cohort, and gender also were tested;
when the inclusion of an interaction term re-
sulted in improved model fit (both a significant
difference in the −2 log likelihood scores [de-
viance] and either a reduction in the Schwarz
criterion or no meaningful change in the
Schwarz criterion), the effect was retained in
subsequent models.

RESULTS

Marijuana Use
As shown in Table 1, reports of lifetime

marijuana use varied across samples, with sim-
ilar proportions among the Northern Plains
tribes and NCS samples (52.3% and 52.7%,
respectively) and fewer lifetime users among
the Southwest tribe (40.0%). Among lifetime
users, age at first use was comparable across
samples: mean age at first use was 17.7 years
among the Northern Plains tribes, 18.3 among
the Southwest tribe, and 17.8 in the NCS sam-
ple; median age in each sample was 17 years.

Marijuana Initiation
Overall pattern. The baseline hazard model

of marijuana initiation indicated that the high-
est risk for initiation was during adolescence,
with an upward trend in risk that began at
about age 12 years and climbed steeply
through age 16 years. Risk remained high be-
tween ages 16 and 18 years, and it began to
decline sharply thereafter through age 24
years.

Sample effects. We next examined variation
in marijuana initiation across samples. As
Table 2 shows, including indicators of tribal
membership significantly improved the over-
all fit and reduced the Schwarz criterion over
the baseline model that included age only.
Overall risk for the Northern Plains tribes was
slightly higher compared with the NCS sam-
ple (odds ratio [OR]=1.16; P<.01), and risk
for the Southwest tribe was significantly lower
(OR=0.80; P<.001).

To determine whether sample effects were
consistent across age, we allowed for a non-
proportional hazard (Table 2). Although this
model represented a statistically significant im-
provement in overall fit, it also resulted in a
sizeable increase in the Schwarz criterion
value, which indicated that despite the signifi-
cant gain in fit, the size of the improvement
was small relative to the additional complexity
of the model. Examination of hazard curves
and survival curves for the proportional and
nonproportional models showed them to be
quite similar, with differences indicative of
minor variations rather than systematic
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FIGURE 1—Marijuana initiation hazard curves for those born from 1944–1959 in the Northern Plains (NP) and Southwest (SW) tribes and a
national sample: American Indian Service Utilization, Psychiatric Epidemiology, Risk and Protective Factors Project (AI-SUPERPFP),
1997–1999, and the National Comorbidity Survey (NCS), 1990–1992.

patterns; the simpler proportional model was
therefore retained for further analyses.

Birth cohort effects. We examined birth
cohort differences by including cohort as a
covariate, which significantly improved over-
all fit and substantially reduced the Schwarz
criterion (Table 2). Both the allowance for a
nonproportional cohort effect (differences be-
tween cohorts free to vary across age periods)
and a cohort × sample interaction further im-
proved the fit of the model.

Gender effects. A final set of models com-
pared the hazard for marijuana initiation by
gender, including interactions between gender
and both sample and birth cohort. As Table 2
shows, this model provided a better fit (a non-
proportional effect was not indicated).

Final model. The final model included ef-
fects for sample, cohort (nonproportional haz-
ards), gender, and 2-way interactions among
these 3 factors (Table 3). Hazard curves are
plotted in Figures 1 and 2. These curves rep-
resent the conditional probability of mari-
juana use at each age among individuals who
had not used marijuana before that age—thus,
they represent the probability of marijuana
initiation by age. For example, the probability
of boys in the younger cohort initiating mari-
juana use at age 16 years was .13 in the NCS,

.15 among the Southwest tribe, and .16
among the Northern Plains tribes (Figure 2).

The curves for the younger and older co-
horts differed not only in the level of risk (the
vertical displacement of the curves) but also
in horizontal displacement; among all 3 sam-
ples, the risk for marijuana initiation peaked
earlier in the younger cohort (age 16 years)
compared with the older cohort (age 18
years). The shapes of the hazard curves also
varied across cohorts: both curves were char-
acterized by 1 predominant peak, but the off-
peak risk patterns were somewhat different.
In the younger cohort, risk was more concen-
trated during mid-adolescence, with a steep
rise between ages 12 and 16 years, a slight
drop at ages 17 and 18 years, and a steep de-
crease thereafter; by age 20 years, the risk
for initiating marijuana use was relatively low.
By contrast, in the older cohort the curve was
somewhat flatter, and moderate levels of risk
were still apparent beyond adolescence.

Interactions between cohort, gender, and
sample were reflected in different relative po-
sitions of the hazard curves for the Northern
Plains tribes, the Southwest tribe, and the
NCS sample across the older and younger co-
horts and across gender. Among both males
and females in the older cohort, hazard was

highest for the NCS sample, it was about one
third lower for the Northern Plains tribes,
and it was another third lower for the South-
west tribe. In the younger cohort, the pattern
was reversed among males (risk highest
among the Northern Plains tribes, second
highest among the Southwest tribe, and low-
est in the NCS sample) and was partially re-
versed among females (highest among the
Northern Plains tribes, second highest in the
NCS sample, slightly lower among the South-
west tribe).

DISCUSSION

Common Patterns in Marijuana Initiation
Our findings highlight important similari-

ties in marijuana initiation between these
American Indian populations and other
Americans. The overall hazard and survival
curves were more similar than different,
with peak risk occurring consistently be-
tween ages 16 and 18 years. Across all 3
samples, the highest risk for marijuana initia-
tion occurred during adolescence; therefore,
it is necessary to direct prevention resources
toward early adolescence.

Birth cohort effects also transcended samples:
peak risk for initiation occurred about 2 years
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FIGURE 2—Marijuana initiation hazard curves for those born from 1960–1976 in the Northern Plains (NP) and Southwest tribes (SW) and a
national sample: American Indian Service Utilization, Psychiatric Epidemiology, Risk and Protective Factors Project (AI-SUPERPFP),
1997–1999, and the National Comorbidity Survey (NCS), 1990–1992.

earlier in the younger cohort (age 16 years)
than it did in the older cohort (age 18 years).
This finding is consistent with previous re-
ports of marijuana initiation occurring earlier
in adolescence, and it shows that these age
trends cut across cultural lines. Such findings
are not trivial. Early marijuana use has been
associated with a host of developmental prob-
lems, including subsequent marijuana abuse
or dependence, use of additional substances,
and a variety of other adverse outcomes.16–27

Confirmation that marijuana use is beginning
earlier in adolescence suggests a need for
aggressive prevention efforts with younger
youths, such as targeting children in elemen-
tary school before the risk for marijuana initi-
ation begins to escalate. Gender effects also
were largely consistent across samples.
Males had an elevated risk for marijuana ini-
tiation, which confirms reports from other
populations of gender differences in risk for
substance use.44–47

Disparities in Marijuana Initiation
Several important differences in patterns of

marijuana initiation also were evident. Most
notable was that the variation across birth co-
horts was more pronounced in the 2 tribal

samples than in the national sample. In fact,
the relative risk for initiation across the 3
samples was fundamentally different across
the cohorts. The older NCS cohort had a sig-
nificantly higher risk compared with either of
the tribal samples (and risk was extremely
low in the older Southwest tribal cohort). By
contrast, among those who were born after
1959, Northern Plains tribal members had
the highest risk for initiating marijuana use.
Among men, the Southwest tribe had the sec-
ond highest risk, and the NCS sample had the
lowest; among women, the Southwest tribe
had the lowest risk, with the gap between the
Southwest tribal women and NCS women
considerably smaller than the gap in the older
cohort. Thus, although the trend toward ear-
lier marijuana initiation crossed cultural lines,
cohort differences in the degree of risk at
each age were apparent only in the American
Indian communities. These findings are
consistent with other reports that have cited
increasing problems with marijuana in Ameri-
can Indian communities. The tribal differ-
ences we found underscore the importance of
considering the cultural diversity inherent in
the American Indian population. Our research
consistently found Northern Plains tribal

members had a greater risk for substance use
compared with Southwest tribal members.39,53

What is of most concern here, however, is the
suggestion that cultural differences may be
less apparent among younger tribal members
and that, overall, American Indian youths had
a greater risk for early marijuana use com-
pared with either their elders or their peers
across the country. These findings suggest
that cultural differences seen in earlier co-
horts may be attenuated in later cohorts, per-
haps as a result of cultural changes that have
tended to make differences in aboriginal cul-
ture less important, and that common vulner-
abilities among reservation-dwelling youths
may be emerging, perhaps as a result of in-
creased access to drugs coupled with a con-
tinued lack of economic and educational
opportunity.54–56

Of additional note was the differential
strength of gender effects across birth co-
horts and across samples. Although a gender
gap in risk for marijuana initiation was appar-
ent across samples and cohorts, the differ-
ences were most apparent among older
members of the Southwest tribe, with whom
risk was substantially lower among women
than among men.
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Limitations
Our findings contribute substantially to un-

derstanding patterns of marijuana initiation in
American Indian communities; nevertheless,
they must be considered in light of important
limitations. First, although our analyses repre-
sent an important first step in clarifying the
level and the extent of both intertribal and
tribal–national disparities in marijuana initia-
tion, they involved only 2 of the hundreds of
tribes in the United States and thus offer only
a glimpse into the complex array of common-
alities and disparities across both tribal and
national samples.

Assessments of age at marijuana initiation
were made on the basis of cross-sectional
samples and retrospective self-reports; thus,
the assessments were susceptible to errors as-
sociated with the filters of both time and re-
sponse bias.57,58 Although we attempted to
minimize the biases associated with these
methods by ensuring participant confidentiality
and by using standardized assessment instru-
ments, these filters may have operated some-
what differently across samples, birth cohorts,
and genders.

Additionally, joint analyses that combine
data from distinct epidemiological projects
raise concerns about methodological inconsis-
tencies.59 Despite the extensive similarities
across these studies and the careful efforts of
AI-SUPERPFP designers to ensure compara-
ble procedures, inevitable differences exist
that potentially confound interpretations of
findings (e.g., differences in the historical tim-
ing of data collection). However, until Ameri-
can Indian populations are included in na-
tional efforts with sufficient representation for
separate analyses, careful comparative studies
such as ours will continue to offer the primary
mechanisms for understanding disparities.

Public Health Implications
We have described cultural patterns in the

initiation of marijuana use. Although subse-
quent analyses will allow us to examine the
implications of these patterns in tribal commu-
nities, implications for public health interven-
tions have already emerged. Specifically, these
findings point to who is likely to benefit most
from prevention efforts and when these efforts
are likely to be most effective. Our finding
that the highest risk for early initiation shifted

from the national sample in the older cohort
to the tribal samples in the younger cohort
suggests an increasing need for prevention ef-
forts with American Indian youths. Results
also indicate that gender is sometimes but not
always important in targeting interventions for
drug abuse prevention. For example, although
prevention efforts for the Southwest tribe
could be geared primarily toward boys, pre-
vention efforts for the Northern Plains tribes
must be designed to reach both girls and boys.
Our finding that risk for marijuana initiation
began to accelerate around age 11 or 12 years
in the younger cohort indicates that effective
prevention must begin in elementary school.
Further exploration of these data—i.e., examin-
ing hazard curves for early marijuana use as-
sociated with potential correlates such as
childhood exposure to trauma or early use of
alcohol or tobacco—will help identify specific
groups of children for whom prevention ef-
forts will be most critical.
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