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ABSTRACT. Objective: We examined the relationship of childhood
exposure to adversity and risk of substance-use disorder in two cultur-
ally distinct American Indian reservation communities, exploring both
the role of early initiation of substance use in mediating this relationship
and variation in risk across types of adversity exposure. Method: The
American Indian Service Utilization, Psychiatric Epidemiology, Risk and
Protective Factors Project provided data from 2,927 American Indians
on the occurrence and age at onset of adversities, substance use, and
substance-use-disorder symptoms. Results: The risk of substance-use
disorder associated with early adversity was explained partially by early
initiation of substance use. Three types of adversity (major childhood

events, traumas, and witnessed violence) were associated with early
onset of substance use and increased risk of substance-use disorder.
Gender and tribe were also related to variation in both early substance
use and substance-use disorder. Conclusions: Early exposure to adverse
events was associated with early substance use and the subsequent de-
velopment of substance-use disorders among American Indians. Public
health initiatives targeting substance use and substance-use disorders in
American Indian communities should include efforts to help children in
these communities cope with adversities they encounter. (J. Stud. Alcohol
Drugs 70: 971-981, 2009)

ROBLEMATIC SUBSTANCE USE is widespread in

many American Indian communities, and disparities
in rates of Diagnostic and Statistical Manual of Mental
Disorders (DSM)—defined substance-use disorders (SUDs)
are well documented (Beals et al., 2003b, 2005; Hisnanick,
1992; Koss et al., 2003; Kunitz, 2008; Kunitz et al., 1999;
Kunitz and Levy, 1994; May, 1996; May and Gossage, 2001;
Oectting and Beauvais, 1989; Whitesell et al., 2006, 2007c¢).
Use of drugs, tobacco, and alcohol is more common among
American Indian adolescents than among other groups in
the United States and is often characterized by earlier and
heavier use (Anthony and Petronis, 1995; Beauvais, 1998;
Hawkins et al., 1992; Hisnanick, 1992; Bachman et al.,
2001; Kunitz, 2008; Mitchell et al., 2003; Novins and Baron,
2004; Oetting and Beauvais, 1989; Robins and Przybeck,
1985; Wallace et al., 2002; Whitbeck et al., 2008; Whitesell
et al., 2007a,b). Reducing these disparities has become part
of the national public health agenda (Center for Mental
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Health Services, 2001; National Institutes of Health, 2002).
Efforts to address these disparities, however, have been
hampered by the lack of sufficient information regarding
the etiology of substance-use problems and factors related
to their development.

Exposure to adversity and risk for substance-use disorder

Considerable speculation about the causes underlying
higher rates of SUD among American Indians has centered
on the high rates of exposure to adversity within American
Indian communities (Manson et al., 2005; Robin et al.,
1997a). Evidence of clear links between adversity and SUD
in other populations (Dawson et al., 2005; Dohrenwend,
2000; Kessler et al., 1997; Turner and Lloyd, 1995, 2003) has
led to speculation that the harsh and often violent conditions
on some reservations may be one root cause of substance-use
disparities. A growing body of research on the association
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of adversity with substance-use problems among American
Indians supports this possibility, but many questions remain
(Hawkins et al., 2004; Koss et al., 2003; Libby et al., 2004;
Robin et al., 1999; Rodgers and Fleming, 2003; Walters et
al., 2002; Whitesell et al., 2007a).

To begin with, although it is clear that adversity and
substance use often co-occur and that they co-occur with
particular frequency in American Indian communities, most
studies have relied on correlational findings. It is thus impos-
sible to determine whether adversity increases the odds of
SUD or SUD increases exposure to adversity. Both possibili-
ties have some support. Self-medication or tension-reduction
hypotheses suggest that exposure to adversity is primary and
that individuals use substances in an effort to alleviate their
emotional distress in the wake of adversity (Aneshensel,
1999; Conger, 1956; Dawson et al., 2005; Walters et al.,
2002; Witt, 2007). On the other hand, once substance use
has begun, misuse of substances can make individuals more
prone to put themselves in risky situations (e.g., driving
while intoxicated and fighting) and encounter adversity (e.g.,
automobile accidents, physical assault) (Hingson et al., 2008;
Spooner, 1999; Turner and Lloyd, 2003). Empirical evidence
supports the role of stressors in the initiation and early devel-
opment of substance use (LeMaster et al., 2002; Whitesell
et al., 2007a). Yet most agree that once use is initiated, the
developmental progression is characterized by a cyclical
interplay of stress and increasing substance use (Aneshensel,
1999; Brennan et al., 1999; Stewart and Conrod, 2002),
both because use increases subsequent exposure to stressful
events and because it may interfere with adaptive responses
to such events (Chilcoat and Menard, 2003). Our focus in
this study was on the emergence of substance problems and
on the possibility that adversity plays a role in the etiology of
such problems. Central to our analyses, then, was placement
of adverse experiences and the initiation of substance use in
temporal order, determining whether experiences of adversity
are associated with greater risk of subsequent SUD.

Childhood exposure to adversity

Another important gap in our understanding of the as-
sociations between adversity and SUD is in understanding
the mechanisms through which potential effects of adversity
are realized. The literature suggests several factors that may
be particularly important in understanding how and when
adversity increases risk. One clue lies in findings that the
timing of exposure to adversity is important. Exposure in
childhood is more likely to be associated with the develop-
ment of substance-use problems than is exposure later in
life (Kessler et al., 1997; Libby et al., 2004). One explana-
tion for the association of early adversity with SUD is that,
when adversity occurs early, it may disrupt developmental
processes, causing disorganization that interferes with nor-
mal psychological growth. Compromised development, in

turn, puts individuals at risk for a variety of mental health
problems. Another explanation for the association between
early adversity and SUD is that childhood adversity may
be a marker for more prolonged exposure (e.g., ongoing
family violence that a child witnesses repeatedly for many
years). To the extent that it results in repeated diversion of
psychological resources from developmental tasks, chronic
exposure is likely to have more profound consequences than
are isolated encounters with adversity.

Role of early substance initiation

A specific mechanism through which early exposure to
adversity may be related to long-term substance-use prob-
lems is through early initiation of substance use. Although
adversity at any age appears to result in increased risk of
substance use, such use is associated with much greater risk
of SUD if it first occurs in late childhood or early adoles-
cence rather than in adulthood (Anthony and Petronis, 1995;
Hawkins et al., 1992; Hingson et al., 2008; Kunitz, 2008;
Novins and Barén, 2004; Robins and Przybeck, 1985; Stueve
and O’Donnell, 2005; Warner et al., 2007; Whitesell et al.,
2007a; York et al., 2004). Researchers trying to understand
the potent impact of early substance use have focused
on how the unique biological, social, cognitive, emotional,
and identity processes at work in adolescence relate to sus-
ceptibility to either the initiation or escalation of substance
use.

One line of research has focused on biological factors and
physiological responses to substances, finding, for example,
that young adolescents are less sensitive to some effects of
alcohol, such as motor impairment and sedation, but more
sensitive to other effects, including social facilitation and
impairment in brain plasticity (Windle et al., 2008; Witt,
2007). Another line of research has focused on psychological
development, noting marked changes in the way adolescents
relate to their social environments (most notably, with peers
and parents); qualitative changes in cognitive capabilities
(the emergence of abstract reasoning); increasingly complex
emotional experiences that accompany social and cognitive
maturation; and construction of coherent self-concept and
personal identity (Foshee et al., 2007; Tschann et al., 1994;
Westling et al., 2008; Wichstrom, 2001). This work has
identified a number of intertwined developmental risk factors
with implications for emergent substance-use patterns.

Early initiation of substance use might also help to di-
rectly explain disparities in SUD between American Indian
and other populations. Studies consistently show earlier
onset of use among American Indians than in other U.S.
groups (Kunitz, 2008; Novins and Barén, 2004; Whitbeck
et al., 2008), a pattern that parallels, at least to some extent,
disparities in SUD. It is thus important to consider the role of
early use in explaining SUD disparities in American Indian
communities.
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Risk associated with different kinds of adversity

It is also clear from the literature that the relationship
between adverse events and SUD is dependent on the type of
event. Most research linking early exposure to adversity with
SUD has focused on the significance of sexual or physical
victimization (Libby et al., 2004; Robin et al., 1997b; Wi-
dom et al., 1999). Systematic comparison of the associations
between different types of events and SUD is lacking, how-
ever, particularly in American Indian populations. Turner and
Lloyd (2003) examined diverse types of adversity, including
a wide range of experiences varying in direct involvement
of the child, violence, and interpersonal nature. Across
several ethnic groups (although not including American
Indians), they found SUD to be related to major childhood
events (salient adversities that are typically not violent, such
as parental divorce or serious illness); traumas (events that
are usually violent and/or involve force or coercion, such as
sexual assault or automobile accident); witnessed violence
(particularly family violence); and traumatic news (hearing
of a trauma suffered by a significant other). They did not find
associations between SUD and deaths of immediate family
members.

Gender and substance-use disorder

We have not yet addressed the significance of gender
in understanding substance problems, but it is clearly rel-
evant. Gender differences in substance use and SUD are
well documented (Vega et al., 2002) and these differences
are themselves very disparate across tribes. For example, in
one Southwest tribe, we found that women had dramatically
lower rates of substance use and SUD than did men, whereas
in a Northern Plains tribe, we found substance-use patterns
to be much more similar across gender (Beals et al., 2003b,
2005; Whitesell et al., 2007¢). In addition, there is evidence
that the relationship between adversity and substance use
may vary for males and females (Dawson et al., 2005; Robin
et al., 1997a). Thus, it is important that we consider gender
and how these risks may vary for boys and girls who encoun-
ter adversity.

Current study
Figure 1 represents a model of relationships between

exposure to adversity and the development of SUD; this
model incorporates the factors introduced above and guides
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Fiure 1. Path model of relationships among any early exposure to adversity, early initiation of substance use, and substance-use disorder, with tribe and

gender effects (Model 1)
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the work reported here. Building on evidence of tribal and
gender disparities in SUD and on findings that adversity is
related to increased risk, we included tribe, gender, and ex-
posure to adversity as primary risk factors for SUD. Given
reports that the timing of adversity is important, the model
includes not just exposure to adversity but rather the age at
which adversity is first encountered (i.e., early exposure to
adversity). As suggested by the evidence of the importance
of early substance-use initiation reviewed above, we included
early use as a mediator of the links between these risk fac-
tors and SUD. Although not depicted in the model, we also
examined the differential relationships of major childhood
events, traumas, witnessed violence, traumatic news, and
deaths of immediate family members with SUD.

Our estimation of the model in Figure 1 extends previous
work in several important ways. First, we used a large sample
of American Indians from two distinct cultural groups, thus
allowing a direct investigation of the relationships between
adversity and SUD in this understudied population. Second,
we included measures of age at first exposure to adversity,
allowing tests of the inverse relationship between age at
exposure and risk for subsequent SUD (i.e., later exposure
associated with lower risk). We only considered adversities
that occurred at least 1 year before the onset of substance
use and thus clearly could not be attributed to the effects of
substance use. Third, we specifically estimated the extent to
which early substance initiation accounted for tribe, gender,
and early adversity relationships with risk for SUD and thus
might explain one mechanism through which these factors
are associated with greater risk. Finally, following Turner
and Lloyd (2003), we examined the differential associations
between five types of adversity and SUD to help shed light
on what particular features of adverse experiences might be
most problematic.

Method
Participants

Data were from the American Indian Service Utilization,
Psychiatric Epidemiology, Risk and Protective Factors Proj-
ect (AI-SUPERPFP), a population-based study of two large,
culturally distinct American Indian reservation communi-
ties. The populations of inference were 15- to 54-year-old
enrolled members of two closely related Northern Plains
tribes and a Southwest tribe who were living on or within 20
miles of their respective reservations at the time of sampling
(1997). To protect the confidentiality of the participating
communities (Norton and Manson, 1996), we refer to these
tribes by general descriptors rather than by specific tribal
names.

Stratified random sampling procedures were used with
strata defined by tribe, gender, and age (15-24, 25-34, 35-

44, and 245 years). Tribal rolls, the official enumeration of
tribal members, were used to define the target population.
In the Southwest and Northern Plains, respectively, 46.6%
and 39.2% of those listed in the tribal rolls were found to
be living on or near the reservations; of those located and
found eligible, 76.8% in the Northern Plains (» = 1,638) and
73.7% in the Southwest (n = 1,446) agreed to participate.
Sample weights accounted for differential selection prob-
abilities across strata and for differential nonresponse by
strata. A little more than one half of the sample was female
(n = 1,677); 54% were living at or below the poverty line;
45% had a high school education (or equivalent); 28% had
attended at least some college; 58% percent were currently
employed; 55% were married or living as married. AI-SU-
PERPFP methods are described in greater detail elsewhere
(Beals et al., 2003a); both the interview instrument and
training manual are available for review on our Web site
(http://aianp.uchsc.edu/ncaianmhr/research/superpfp.htm).
For analyses reported here, we included adult participants (at
least 18 years of age) to ensure that estimates of age at onset
before 18 were not confounded with the age of the partici-
pant at the time of reporting. This analytic sample included
2,927 participants; 1,598 (54.6%) of these were female.

Measures

Adversities. Participants were asked whether they had
experienced each of 30 specific adverse events representing
the five types of adversity described above. Major childhood
events included 12 events associated with potentially sub-
stantial (but nonviolent) disruption in children’s lives (e.g.,
serious illness or hospitalization, separation from parents,
parental unemployment, and parental divorce). Traumas
(nine events) involved violence, including rape or sexual as-
sault, physical abuse or attack, or being in a natural disaster
or serious accident. Witnessed violence included three events
in which the respondent was an observer but not the direct
victim of violence; most common was witnessing family
violence. Traumatic news (three events) involved significant
others in life-threatening situations, being victims of assault,
or committing suicide. Turner and Lloyd (2003) found nor-
mative experiences with deaths of significant others, mostly
grandparents, to be unrelated to risk; we thus focused spe-
cifically on nonnormative experiences of loss in childhood,
namely death of a parent or sibling.

To separate the potential effects of adversity on the initia-
tion of substance use and onset of SUD from the potential
effects of substance use or SUD on adversity, we created
prior-adversity variables. Prior adversities were those that
first occurred more than 1 year before first use of substances;
events first experienced in tandem with or subsequent to the
initiation of substance use were counted as non-occurrences
for the purposes of our analyses.
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Respondents were asked to indicate how old they were
when each reported event occurred (or first occurred, if it
had happened more than once). We used the age reports to
create a five-level ordinal early-adversity variable. This or-
dinal variable was scored 4 if an event first occurred before
6 years of age (early childhood onset), 3 if the first event
was between 6 and 9 years of age (middle childhood onset),
2 if first occurrence was between 10 and 13 years of age
(pre-adolescent onset), 1 if adversity first occurred between
14 and 17 years (adolescent onset), and 0 if no adversities
were reported before age 18 or none was experienced before
initial substance use. This categorization corresponded to
major developmental periods and smoothed out trivial varia-
tion across specific ages that was likely more attributable to
recall error than to precise timing of events. By coding age
at onset in this way, we were able to include all participants,
whereas use of a discrete age at occurrence would have
eliminated those who reported no adversity before age 18
from analyses.

We created six early-adversity variables in this manner.
The first represented the timing of first exposure to any
adversity; each participant was assigned a score from 0 to
4 that corresponded to the age at their earliest report of any
of 30 events. Five additional variables were constructed, one
for each of the categories of specific types of adversities. For
example, for major childhood events, each participant was
given a score of 0 to 4, corresponding to the youngest age
reported for any of the 12 events in that category that they
had experienced.

Early substance use. Respondents reported whether they
had ever had more than a sip of alcohol or used any of nine
different drugs: five illicit substances (cocaine, hallucino-
gens, heroin, inhalants, and marijuana) and four types of
prescription drugs taken without a prescription or in excess
of prescribed dose (sedatives, tranquilizers, stimulants, and
analgesics). All reports of substance use were followed with
a question about the age at first use. As with early adversity,
we created an ordinal scale of early substance use. However,
because substance use before age 6 was quite rare (n = 44),
the youngest two age categories were combined: Substance
use beginning before age 9 was coded as 3, between 10 and
13 as 2, between 14 and 17 as 1, and no use before age 18
as 0.

Substance-use disorder. SUD was assessed using items
from the University of Michigan version of the Composite
International Diagnostic Interview (World Health Organiza-
tion, 1990), adapted for use in American Indian communi-
ties as a part of a previous study (Beals et al., 2002). This
measure allowed assessment of both substance abuse and
dependence according to DSM, Fourth Edition (American
Psychiatric Association, 1994), criteria. These were com-
bined into a single disorder category after analyses showed
no significant differences between them in the relationships
of interest in this study.

Design and procedure

Institutional review board approval and approval from
participating tribes were obtained before project initia-
tion. Written informed consent was obtained from all adult
respondents, following complete description of the study;
for minors, parental/guardian consent was obtained before
requesting adolescent assent. Interviews were computer-as-
sisted and administered by tribal members trained in research
and interviewing methods. Extensive quality-control proce-
dures verified that location, recruitment, and interview pro-
cedures were conducted in a standardized, reliable manner.

Analyses

Variable construction was completed with SPSS (14.0.1
Edition; SPSS Inc., Chicago, IL) and SAS (9.1 Edition; SAS
Institute Inc., Cary, NC). Prevalence estimates were com-
puted in Stata (Special Edition 9.1; StataCorp LP, College
Station, TX) using sample and nonresponse weights. Path
analyses were estimated in Mplus (Muthén and Muthén,
1998-2006), again accounting for sample and nonresponse
weights. Early adversity and early substance use were in-
cluded as ordinal categorical variables and SUD as a binary
categorical variable. Models were fit using a robust weighted
least-squares estimator and Delta parameterization. Estimat-
ing the path analytic model in Figure 1 allowed us to explic-
itly test both the direct and indirect effects of tribe, gender,
and early adversity on SUD. This method overcomes some of
the limitations of Baron and Kenny’s causal steps approach
(Baron and Kenny, 1986), most notably in increasing power,
directly estimating the indirect (mediated) effects, and si-
multaneously estimating multiple direct and indirect effects
(Cheung and Lau, 2008; MacKinnon et al., 2002; Preacher
and Hayes, 2004, 2008). It is important to note here that
our data are cross-sectional and that, although we use ret-
rospective reports of the timing of adverse experiences and
substance use to put them in temporal order, these analyses
cannot demonstrate causal relationships among these vari-
ables. Our use of the terms direct effects and indirect effects
should not be taken to imply causality per se but rather to
refer to different types of associations among variables.

Results

Prevalence of adversity, substance use, and substance-use
disorder

Table 1 shows the prevalence of adversity, substance use,
and SUD symptoms in the analytic sample. Adversity was
common in these reservation communities, and the majority
of participants were exposed to adversity before their 18th
birthdays. Substance use was also common, and most often
initiated before age 18. Of those who eventually met criteria
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Distribution of first occurrences of adversity, substance use, and substance-use-disorder (SUD)

symptoms in the American Indian Service Utilization, Psychiatric Epidemiology, Risk and Protective

Factors Project sample

Ever experienced

(lifetime exposure)

Experienced before age 18

Mean age % of
% of at first those with

Variable n sample  exposure n  lifetime exposure
Any adversity® 2,002 68.4 7.2 1,855 92.7
Major childhood event 1,493 51.0 7.3 1,445 96.8
Trauma 668 22.8 11.9 533 79.8
Witnessed violence 791 27.0 11.2 695 87.9
Traumatic news 325 11.1 15.8 232 71.4
Death of significant other? 599 20.5 17.0 364 60.8
Substance use 2,503 85.5 15.2 1,921 76.7
SUD 1,061 36.2 19.7 491 46.3

“@For adversity, occurrence subsequent to onset of substance use was counted as no occurrence; Ponly deaths
of immediate family members—parents and siblings—were included in this category; more normative
experiences with significant deaths, such as those of aging grandparents, were excluded here.

for SUD, almost one half (46.3%) first had symptoms before
age 18.

Relationships among early adversity, early substance use,
and substance-use disorder

Results from the path analysis depicted in Figure 1 are
presented in Table 2. The first group of data columns shows
the effects of the exogenous variables (gender, tribe, Gender
x Tribe interaction, and early adversity) on early substance
use (solid light arrows in Figure 1). As is evident, early ad-
versity was significantly and positively related to early use;
the earlier adversity was experienced, the earlier substance
use was initiated. The magnitude of this relationship was
small, however, particularly in comparison with the rela-

tionships of tribe and gender to early use. Being male and
being from the Northern Plains tribe were associated with
significantly greater risk of early substance use; a Gender x
Tribe interaction indicated that the gender difference was less
pronounced in the Northern Plains than in the Southwest.
The second set of data columns in Table 2 shows relation-
ships of gender, tribe, and early adversity with risk for SUD
(solid dark arrows, Figure 1); also shown are the indirect
effects of these factors on SUD via their relationship with
early substance use (dashed arrows, Figure 1). Overall, close
to one third of the variance in SUD was explained by this
model. SUD was significantly related to early adversity, more
strongly related to tribe, and most strongly related to gender
(as with early use, a Gender x Tribe interaction qualified
these effects). Much of the relationship of these factors to

TaBLE 2. Effect estimates from path analysis with early exposure to any type of adversity (Model 1)
Early use Substance-use disorder
Outcome:
Predictor B (95% CI) Std B z P B (95% CI) Std B z )4
Gender (male)
Direct 0.62 (0.51,0.73) .29 10.82 <.001 0.70 (0.55, 0.85) 32 8.99 <.001
Indirect (via early use) - - - - 0.26 (0.21, 0.32) 12 9.16 <.001
Tribe (Northern Plains)
Direct 0.55 (0.44, 0.67) .26 9.45 <.001 0.31 (0.16, 0.45) .14 4.09 <.001
Indirect (via early use) - - - — 0.23 (0.18, 0.29) 1 8.21 <.001
G x T (Northern Plains male)
Direct -0.31 (-0.48, -0.15) -13 -3.73 <001  -0.42(-0.62,-0.22) -.17 -4.07 <.001
Indirect (via early use) - - - - -0.13 (-0.20, -0.06)  -.05 -3.63 <.001
Early adversity“
Direct 0.10 (0.08, 0.12) 16 8.06 <.001 0.12 (0.09, 0.15) .19 7.77 <.001
Indirect (via early use) - - - — 0.04 (0.03, 0.05) .06 7.26 <.001
Early use? - - - - 0.42 (0.37, 0.47) 40 16.83 <.001
R? 11 32

Notes: B = unstandardized estimate; 95% CI = lower and upper bounds of 95% confidence interval; Std § = standardized estimate; z = esti-
mate/standard error; p = probability that true value is 0; G X T = Gender X Tribe. “Scored to reflect the age at first adversity exposure: 0 = not
before age 18 or subsequent to onset of substance use, 1 = 14-17 years of age, 2 = 10-13 years of age, 3 = 6-9 years of age, and 4 = before age
6; %0 if no substance use was reported before age 18, 1 if substance use was initiated after age 13 and before age 18, and 2 if it was initiated

by age 13.
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TaBLE 3.  Effect estimates from path analysis with specific types of adversity (Model 2)
Early use Substance-use disorder
Outcome:
Predictor B (95% CI) Std B z P B (95% CI) Std B z )4
Gender (male)
Direct 0.63 (0.52, 0.74) .30 10.89 <.001 0.74 (0.59, 0.90) 33 9.41 <.001
Indirect (via early use) - - - 0.26 (0.21, 0.32) 12 9.15 <.001
Tribe (Northern Plains)
Direct 0.56 (0.44, 0.67) .26 9.49 <.001 0.32(0.18, 0.47) .14 4.28 <.001
Indirect (via early use) - - - 0.23 (0.18, 0.29) .10 8.20 <.001
G x T (Northern Plains male)
Direct -0.32 (-0.49, -0.16) -13 -3.84 <001  -0.45(-0.65,-0.24) -.18 -4.31 <.001
Indirect (via early use) - - - -0.13 (-0.21, -0.06)  -.05 -3.73 <.001
Early adversity“
Major childhood event
Direct 0.04 (0.01, 0.07) .06 3.05 .002 0.07 (0.04, 0.11) 11 4.62 <.001
Indirect (via early use) - - - 0.02 (0.006, 0.03) .03 3.00 .003
Trauma
Direct 0.06 (0.02, 0.11) .07 3.08 .002 0.08 (0.04, 0.13) .09 3.77 <.001
Indirect (via early use) - - - 0.03 (0.01, 0.04) .03 3.03 .002
Witnessed violence
Direct 0.06 (0.02, 0.10) .07 291 .004 0.08 (0.03, 0.12) .09 3.48 .001
Indirect (via early use) - - - 0.03 (0.008, 0.04) .03 2.87 .004
Traumatic news
Direct 0.02 (-0.04, 0.08) .01 0.67 501 0.06 (-0.01, 0.13) .04 1.66 .098
Indirect (via early use) - - - 0.008 (-0.02, 0.03)  .005 0.67 501
Untimely significant deaths
Direct 0.03 (-0.01, 0.08) .03 1.52 129 0.03 (-0.03, 0.08) .02 0.92 356
Indirect (via early use) - - - 0.01 (-0.004, 0.03) .01 1.51 131
Early use? - - - 0.42 (0.37, 0.47) 40 1 6.56 <.001
R? A1 34

Notes: B = unstandardized estimate; 95% CI=lower and upper bounds of 95% confidence interval; Std B = standardized estimate; z = estimate/
standard error; p = probability that true value is 0; G x T = Gender X Tribe. “Scored to reflect the age of first adversity exposure: 0 = not before
age 18 or subsequent to onset of substance use, 1 = 14-17 years of age, 2 = 10-13 years of age, 3 = 6-9 years of age, and 4 = before age 6; ?0
if no substance use was reported before age 18, 1 if substance use was initiated after age 13 and before age 18, 2 if it was initiated between

10 and 13, and 3 if initiation was before age 9.

risk for SUD was indirect, through early initiation of sub-
stance use. It is notable that the relationship between tribe
and SUD was considerably (although not quite significantly)
smaller than the relationship between tribe and early use.

Examination of the indirect effects in Table 2 shows that
early adversity had a small (8 = .06) but significant relation-
ship to SUD through its association with increased risk for
earlier substance use. Likewise, both tribe and gender had
significant indirect relationships with SUD (f = .11 and .12,
respectively). These mediated effects support the hypothesis
that some of the relationships of early adversity, tribe, and
gender to SUD might be explained by the earlier initiation
of substance use associated with these factors.

Despite this evidence of partial mediation, the direct ef-
fects remained strong. Early experiences of adversity were
associated with increased risk for SUD not only because of
earlier substance use but also because of other factors not
captured in our model. Early adversity and early substance
use had overlapping, but also independent, associations with
subsequent SUD. The pattern was similar with regard to ef-
fects of tribe and gender; early use explained some of the
association between these factors and SUD, but significant

association remained when early use was accounted for in
the model.

Differential associations between substance-use disorder
and specific types of adversity

We tested another model in which we replaced the overall
early adversity variable included in Model 1 with the five
specific early adversity variables described earlier (Table
3). Three types of adversity emerged as significantly related
to SUD in these models: major childhood events, traumas,
and witnessed violence. Both direct and indirect relation-
ships between each of these three adversity types and SUD
were significant, suggesting partial mediation. Also, as was
the case in the analysis of any exposure to adversity, these
relationships were small.

Discussion
Attempts to account for disparities in SUD between

members of American Indian communities and others in
the United States have often referenced established links
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between adversity and SUD, speculating that the high rates
of adversity in American Indian communities might explain
high rates of SUD. Childhood exposure to adversity has
been proposed as a particularly potent risk factor for SUD.
We found reports of childhood adversity to be associated
with elevated risk of subsequent development of SUD and
risk for developing SUD to be inversely related to age at
first exposure. These findings are consistent with what we
know about child development. Young children have not
yet developed the extensive repertoire of personal resources
facilitative of coping with critical challenges, and adversities
are likely to be more disorganizing for them than they would
be for older, more developmentally advanced individuals.
Such disorganization may have long-term consequences to
the extent that it disrupts basic developmental processes and
hampers the emergence of normative cognitive, social, and
emotional skills. In addition, the onset of adversity in child-
hood is likely associated with more prolonged exposure to
adversity (e.g., ongoing exposure to family violence) that
may also contribute to elevated risk.

We also tested the hypothesis that increased risk for long-
term substance-use problems associated with early adversity
might be explained by earlier initiation of substance use as a
short-term response to such adversity. Our findings suggest
that early use explains some, but not all, of the link between
early adversity and SUD. Early experiences of adversity
were related to early substance use, and early substance use
was related to greater risk of SUD. However, although the
inclusion of early use in the model attenuated the effects of
adversities, it did not eclipse those effects. Other processes
were clearly at work in linking early adversity to SUD. Fur-
ther research is needed—in particular, careful investigation
of the developmental processes potentially disrupted by
exposure to trauma and their relationship to susceptibility to
SUD.

It is important to note here that the size of the effects of
early use on SUD are markedly greater (total standardized
B = .42) than the size of the effects attributable to early
adversity (total standardized P = .25). It is clear, then, that
early onset of substance use is a primary target for SUD
prevention efforts and that it is important to direct resources
toward delaying substance initiation. But knowing that de-
laying initiation is an important short-term goal does not
tell us the best way to accomplish that goal. Our finding that
early adversity is one factor associated with greater risk for
early initiation becomes important as we consider the targets
of and mechanisms for prevention efforts. It provides one
piece of the puzzle as to why young adolescents begin us-
ing substances too early and suggests that prevention efforts
ought to include helping children weather adversity, perhaps
providing support and teaching coping skills that will help
them deal with stress and trauma in ways that circumvent
substance use.

The tribe and gender effects we found were consistent
with earlier reports of differential risk for SUD. The signifi-
cant indirect effects of both of these factors through early
use suggests that earlier substance use among those in the
Northern Plains tribe and among males accounts for some
of the observed disparities in rates of disorder. Future stud-
ies will need to focus on cultural and gender differences in
susceptibility to both early use and SUD and identify critical
targets for intervention.

Different types of adverse experiences had differential
relationships to risk for both early substance use and for sub-
sequent SUD. Three categories of events (major childhood
events, traumas, and witnessed violence) were consistently
associated with increased odds of both early substance use
and SUD; two other categories (traumatic news and deaths
of immediate family members) were generally not associ-
ated with either. It makes sense that major childhood events,
traumas, and witnessed violence were associated with in-
creased risk, given the intensity, immediacy, and importance
of many of these events. More difficult to explain is the lack
of relationship between traumatic news and deaths of parents
or siblings and increased risk. We cannot say why traumatic
news was not related to increased risk in this American
Indian sample although it has been reported to be related
in a multiethnic sample (Turner and Lloyd, 2003); it will
be important to replicate this finding and to more carefully
explore factors related to it.

We did not expect the lack of relationship between loss of
parents or siblings during childhood and increased risk for
substance use. We expected that, by limiting the category
of deaths of significant others to only untimely deaths of
parents or siblings (i.e., excluding more normative experi-
ences of grandparent deaths), we might find relationships to
risk where Turner and Lloyd did not. This was not the case,
however; although such experiences were nonnormative in
our sample (reported by 20% of participants, about the same
as traumas and much less often than major childhood events,
as shown in Table 1), they did not predict increased risk for
SUD. One explanation is that this particular kind of adversity
may be associated with mental health problems other than
SUD (e.g., depression), a possibility we will explore in fur-
ther analyses of the AI-SUPERPFP data. Alternatively, cul-
tural traditions around deaths may offer support that buffers
the effects of this kind of trauma. Such rituals are generally
lacking for other traumatic experiences, and comparable sup-
port may, in fact, be particularly absent following adverse ex-
periences that are stigmatized (e.g., sexual abuse and family
violence). Another explanation is that when either traumatic
news or deaths of significant others were reported in child-
hood (before age 18), the average age at first exposure was
later than for major childhood events, traumas, or witnessed
violence; later exposure, thus, may help explain the lower
risk related to these kinds of events. Clearly, it is important
to pay attention to the kinds of stresses faced by children and
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the resources available for helping children cope with these
events. All adversities do not appear to be created equal in
terms of their relationship to risk for SUD.

One final finding deserves note, namely that different
types of adversities had additive relationships with SUD. The
experience of a trauma increased the risk of SUD over and
above the risk associated with a major childhood event or
with witnessed violence and vice versa. Children exposed to
all three types of events were at substantially greater risk of
SUD than were children exposed to only one type. Multiple
adversities, common in these American Indian communities,
appear to be particularly burdensome.

Limitations

The findings presented here contribute substantially to
our understanding of the relationship between childhood
adversity and subsequent SUD in American Indian popula-
tions. Nevertheless, they must be considered in light of their
limitations. Limitations in the AI-SUPERPFP sample, study
design, and instrumentation have been discussed at length
elsewhere (Beals et al., 2003a). Most importantly, although
the samples were well defined and justified, they were re-
stricted in cultural representation, age range, and residence.
In addition, the cross-sectional design and reliance on ret-
rospective self-reports make these data susceptible to errors
associated with the filters of both time and response bias.

Another limitation lies in the fact that the models we test-
ed did not incorporate the number of adversities encountered
within each category (e.g., illness and parental divorce), the
duration of exposure (e.g., repeated episodes of witness-
ing family violence throughout childhood), or participants’
subjective reports of the significance of experiences. Thus,
although our findings suggest an important role of early
adversity in subsequent substance-use problems, they likely
underestimate the true extent of the association.

Implications

These findings have implications for efforts to reduce
SUD disparities among American Indians. First, interven-
tion efforts are likely to be most effective if they focus on
delaying initiation of substance use. Second, one potential
way to delay initiation is to deal with children’s exposure to
adversity. A primary goal of public health efforts should be
the reduction in children’s exposure to adverse events, but
such exposure is likely to be somewhat resistant to change.
Thus, we must also design interventions to help children to
cope with the adversity they will almost inevitably encoun-
ter. Prevention efforts should include work with young chil-
dren—before they are exposed to adversity, if possible—to
help shore up their capability for dealing with adverse events
and support their successful development despite the chal-
lenges presented by such events.

Because early substance use alone did not account for
the increased risk of SUD after adversity, it is evident that
more research is needed to identify other factors that explain
the link. The relationship we found between the timing of
adversity and SUD suggests a need to focus on how specific
developmental processes are disrupted and how failed devel-
opment relates to increased risk. The identification of critical
developmental problems engendered by adversity and linked
to SUD can help direct prevention efforts and ensure brighter
futures for children.
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