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The proportion of youth who abstain from alcohol use decreases during adolescence but
little attention has focused on factors associated with abstinence. No research has exam-
ined this question for Indigenous youth, many of whom live in communities experiencing
high rates of alcohol-related health problems. Using data from a longitudinal study of
Indigenous youth (n ¼ 649, ages 10e17 years) in the U.S. and Canada, the current study
investigates factors associated promoting or decreasing abstaining from alcohol use. Re-
sults from generalized linear growth models demonstrate that abstinence declines
significantly during adolescence. In concurrent models, caretaker monitoring and school
adjustment increased the odds of abstaining, and frequency of smoking cigarettes and
number of best friends who drink decreased the odds. In lagged analysis, only school
adjustment, smoking, and peer drinking remained significant. Time-stable characteristics
moderated several time-varying associations. This study has important implications for
programs aimed at encouraging alcohol abstinence.
© 2017 The Foundation for Professionals in Services for Adolescents. Published by Elsevier

Ltd. All rights reserved.
Over the course of adolescence, both the quantity and the frequency of alcohol consumption increase with age and,
conversely, the proportion of adolescents who abstain from drinking decreases. According to recent Monitoring the Future
data, 73.2% of 8th graders reported never trying alcohol, compared to 50.7% of 10th graders and 34% of 12th graders (Miech,
Johnston, O'Malley, Bachman,& Schulenberg, 2015). The general pattern of decreasing abstinence held over time, for boys and
girls, and across racial groups. Studies of American Indian adolescents differ somewhat in their estimates of abstinence from
alcohol use, with some indicating lower rates of abstinence compared to their non-native counterparts. In a school-based
study of American Indian youth on or near reservations across the U.S., 28% of 8th graders, 14% of 10th graders, and 7% of
12th graders had never tried alcohol (Beauvais, Jumper-Thurman, Helm, Plested, & Burnside, 2004). Conversely, Mitchell,
Beals, & Whitesell (2008) found rates of abstinence among American Indian youth more similar to the nationally repre-
sentative numbers in Monitoring the Future; approximately one third of their sample reported no alcohol use over a three
year period (Wave 1 mean age ¼ 16 years).

These patterns suggest that, at least on its face, experimenting with alcohol may be a normal part of adolescent devel-
opment. But early drinking is not without its consequences, such as a higher risk of developing alcohol use disorder (DeWit,
Adlaf, Offord, & Ogborne, 2000), and experiencing alcohol-related automobile accidents, fights, and unintentional injuries
(Hingson, Edwards, Heeren, & Rosenbloom, 2009). Identifying factors that promote or reduce abstinence is a logical and
necessary step in preventing those consequences. Little research has examined alcohol abstinence among Indigenous young
in Services for Adolescents. Published by Elsevier Ltd. All rights reserved.
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people, despite the vast body of research on alcohol use in this population (May, 1994) and the higher rates of abstinence
among Indigenous adults (Substance Abuse andMental Health Services Administration (SAMHSA), 2010). To address this gap
in research, the current study investigates factors associated with alcohol abstinence in a longitudinal sample of Indigenous
adolescents spanning 10e17 years of age from the northern U.S. Midwest and Canada.

1. Alcohol and indigenous people

The context of abstaining from alcohol use for Indigenous youth, particularly those living on reservations or reserves, is
likely very different than youth from other groups. Important variations in drinking exist across Indigenous cultural groups
(Mitchell, Beals, Novins, & Spicer, 2003), suggesting different norms and availability for alcohol use (Kovas, McFarland,
Landen, Lopez, & May 2008) as well as diverse patterns of consumption and abstinence over the life-course. As a group,
American Indian adults abstain from drinking at higher rates than adults from other racial groups (SAMHSA, 2010), and
American Indian adults over the age of 40 are also more likely than same-age adults from other groups to quit drinking
(Kunitz & Levy, 1994). However, among those who consume alcohol, they are more likely to drink at problematic levels and
develop substance use disorders (Beals et al., 2005; Whitbeck, Hoyt, Johnson, & Chen, 2006).

The health and social tolls that alcohol has taken on Indigenous communities cannot be overstated. Following European
contact, alcohol was used as a tool of oppression and exploitation against Indigenous people (Abbott, 1996). In contemporary
times, Indigenous people experience disproportionately high rates of substance use disorder, alcohol-related vehicle fatalities
(West&Naumann, 2011), fetal alcohol spectrum disorder (Russo, Purohit, Foudin,& Salin, 2004), and alcohol-related violence
(Perry, 2004, pp. 1e56). Importantly, Indigenous young people are not unaware of the effects of alcohol. In Whitbeck, Walls,
Johnson, Morriseau, & McDougall (2009) study of historical cultural losses with a sub-set of the sample included in the
current study, almost one quarter of the youth (24.1%) and over one third of the female caretakers (36.3%) reported thinking
daily or several times each day about the losses to their people from alcoholism. Only about one-third of the youth reported
never thinking about those losses, suggesting widespread awareness of alcohol's consequences.

The high rates of abstinence noted above may be a result of the widespread consequences of alcohol use that many
Indigenous communities experience. Yet despite the robust body of literature on alcohol use for both Indigenous youth and
adults (May, 1994), very little research has examined abstinence from drinking among this population. Identifying the factors
that foster abstinence for Indigenous youth can provide extremely useful information for tribal communities, educators,
health practitioners, and researchers.

2. Factors promoting alcohol abstinence

In keeping with recent calls for strengths-focused research and research on positive outcomes for Indigenous people
(Kirmayer, Marshall, & Phillips, 2011; Mohatt et al., 2004), emphasis is placed on factors that promote healthy behaviors,
particularly alcohol abstinence. Different factors from the social domains of family and school are important for positive and
prosocial development. Family is a key protective factor against substance use for youth (Dusenbury, 2000; Johnson et al.,
1998). Rather than including parenting at one time point to predict substance use, recent work has begun examining the
more dynamic effects of parenting by incorporating multiple observations. In their analysis of positive parenting trajectories
in a diverse sample of 6th to 8th grade youth, Tobler and Komro (2010) found that level and consistency of positive parenting
were important, with decreasing levels of positive parenting during early adolescence increasing the risk of adolescent
alcohol use. Using growth models with time-varying parenting, Gutman, Eccles, Peck, and Malanchuk (2011) found that
increases in positive family identification were associated both concurrently and predictively with less alcohol use, and in-
creases in negative family interactions were associated with more concurrent alcohol use for both European American and
African American youth (mean baseline age approximately 13 years). Regarding Indigenous-specific parenting, Mmari, Blum,
and Teufel-Stone (2010) found the family to be the most important source affecting risk and protective factors for antisocial
behaviors among young people using qualitative data from Indigenous youth and adults from three different tribal
communities.

School is an important influence on both prosocial and antisocial behaviors. Catalano, Oesterle, Fleming, and Hawkins
(2004) found school bonding to be associated with delayed initiation and lower levels of alcohol use in fifth thru twelfth
grades among an intervention study sample (46% European American; 24% African American; 21% Asian American; 9%
American Indian). School bonding was associated with lower levels of alcohol use in a cross-sectional study of Indigenous
youth in 7th through 12th grades (Dickens, Dieterich, Henry, & Beauvais, 2012). Positive school experiences often serve as a
source of resilience for youth in Indigenous communities (LaFromboise, Hoyt, Oliver, & Whitbeck, 2006; Mmari et al., 2010).
For example, even among Indigenous youth who reported an earlier onset of substance use, those who remained in school
instead of dropping out were more likely to desist in their substance use (Stanley, Harness, Swaim, & Beauvais, 2014).

3. Factors reducing alcohol abstinence

In addition to the positive influences, it is also important to explore key risk factors for alcohol use to determine how they
impact abstinence during adolescence. Tobacco, primarily in the form of cigarettes, is one of the most common substances
used by Indigenous youth, at rates exceeding the national average (Substance Abuse and Mental Health Services
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Administration (SAMHSA), 2011). According to recent estimates from the National Survey on Drug Use and Health (SAMHSA,
2011), 16.8% of Indigenous 12- to 17-year-olds were current smokers compared to 10.2% nationally. Research with the
Indigenous youth included in the current study identified cigarette smoking to be a common antecedent to alcohol use
(Whitbeck & Armenta, 2015).

Peers play an important role in shaping adolescent views on alcohol (Donovan, 2004), and drinking commonly occurs
while in the presence of one's peers (Mayer, Forster, Murray, &Wagenaar, 1998). Recent work has examined the relationship
between peers and alcohol use to determine how peers matter. In a social network study of Swedish youth, selecting friends
who drink better predicted alcohol use in early adolescence (mean age¼ 10.1 years), but both selection and socializationwere
important in middle adolescence (mean age ¼ 13.1 years) (Burk, Vorst, Kerr, & Stattin, 2012). Elkington, Bauermeister, and
Zimmerman (2011) examined the time-varying impact of positive and negative peer factors on substance use among a
high school sample of European American and African American youth (mean age at baseline ¼ 14.86 years). The authors
found that increases in the number of deviant peers increased substance use over time, but changes in positive peer factors
were unrelated to substance use. Using the same Indigenous data as the current study, Armenta, Sittner, andWhitbeck (2016)
found that peer drinking and having positive views of substance using peers was associated with subsequent onset of alcohol
use and meeting criteria for alcohol use disorder.

4. The current study

The current study extends prior literature in three ways. First, it addresses the gap in research on abstinence from alcohol
among youth generally and among Indigenous youth specifically. This is important given the grave alcohol-related health
disparities that affect Indigenous communities and the different cultural contexts of drinking for Indigenous youth compared
to youth from other cultures. Second, the current study answers the call for a focus on positive development and strengths-
focused research (Kirmayer et al., 2011; Mohatt et al., 2004) by exploring factors that promote or reduce abstinence. Third, it
utilizes a longitudinal sample of Indigenous youth to test both concurrent and predictive associations between those factors
and abstinence from early to late adolescence (i.e., ages 10e17 years). This approach assesses the contemporaneous
covariation between time-varying factors and the outcome, and whether these relationships hold over time. Latent growth
curvemodeling is used to test the following four hypotheses: 1) Caretakermonitoring and caretaker warmth and support will
be positively associated with abstinence; 2) Better school adjustment will be positively associated with abstinence; 3)
Adolescent cigarette smoking will be negatively associated with abstinence; and 4) Peer drinking will be negatively asso-
ciated with abstinence. To provide a more nuanced analysis of abstinence, I also examine whether the hypothesized re-
lationships are conditioned by time-stable characteristics.

5. Method

5.1. Participants and data

These data come from an eight-year panel study of 745 Indigenous youth and their caretakers, and designed in partnership
with four U.S. reservations, four Canadian reserves, and a university-based research team. The study focused on risk and
protective factors for adolescent mental health and substance abuse problems from early adolescence to young adulthood.
The reservations/reserves are representative of one of the largest Indigenous cultures in North America, and share a common
language and cultural tradition. The names of the cultural group and participating reservations and reserves will not be
identified to maintain confidentiality. Interviewers for this project received regular training on methodological guidelines of
personal interviewing and all were certified for work with human subjects.

Each reservation/reserve provided a list of families of tribally enrolled children aged 10e12 years living on or proximate to
(within 50 miles) the reservation or reserve. To obtain a population sample, attempts were made to contact all tribally
enrolled families with a target child within the specified age range. Interviewers recruited participants through a personal
visit. The overall baseline response rate for the studywas 79.4%, or 746 adolescents. Both the study adolescent and at least one
adult caretaker were interviewed annually and each given $40 upon completion of the interviews. Subsequent annual
retention rates remained quite high (wave 2 ¼ 94.6%; wave 3 ¼ 93%; wave 4 ¼ 87.7%; wave 5 ¼ 89.8%; wave 6 ¼ 88%).
Additionally, many participants who missed a wave returned in later in the study; 96.3% of adolescents completed at least
three of eight waves, 94.1% completed at least four, and 91.9% completed at least five. For full study details, see Whitbeck,
Sittner Hartshorn, and Walls (2014).

This article included youth self-report data from the first six years of the project and seven of eight reservations/reserves
(the eighth community did not have an active advisory board and out of respect for their right to review papers prior to
publication, their datawere not used). Therewere 674 adolescents interviewed atWave 1, when theywere between 10 and 13
years of age (13-year-olds are those youth who experienced birthdays between recruitment and interview dates). Following
the conservative recommendation of Curran, Obeidat, and Losardo (2010), only those adolescents who had at least three
observations were included in the analysis, which constituted 649 of the 674 (96.3%) adolescents. Adolescents excluded from
the analysis were compared to those included on the current study's Wave 1 variables, but no significant differences were
found. At Wave 1, the analytic sample was on average 11.07 years (sd ¼ 0.77), and 50.1% female, and the average per capita
family income was $5491 (sd ¼ $4065).
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5.2. Measures

5.2.1. Dependent variable
Abstaining from alcohol use was assessed with three questions. Respondents were asked if they had ever had a drink of

beer, wine, or liquor. Negative responses to each of the three questions indicated that the adolescent had not consumed
alcohol. A single dichotomous variable was created and coded 1 ¼ abstained from drinking, 0 ¼ did not abstain.

5.2.2. Time-invariant covariates (Level 2)
Three time-invariant characteristics were included from Wave 1 as control variables. Adolescent sex was coded as

1 ¼ female, 0 ¼ male. All of the reservations/reserves are located in rural areas, but some are more isolated than others. An
indicator of remote location, defined as being 50 miles from even small towns and accessible only by dirt roads or over water,
was included and coded 1 ¼ remote, 0 ¼ rural. Adolescents residing with two biological or adoptive parents at Wave 1 were
considered to have an intact family structure (coded as 1); all other household arrangements were coded as 0.

5.2.3. Time-varying covariates (Level 1)
Six time-varying variables were included in the analyses and all were drawn from Waves 1, 2, 3, and 5 (they were not

assessed in Waves 4 or 6, and not all adolescents were asked all of the questions in Waves 7 or 8). Caretaker monitoring and
caretaker warmth and support were adapted from the Iowa Youth and Families Project (Conger & Elder, 1994). The first was
assessed as a mean scale of 6 questions asking youth to report how often their behavior was monitored (e.g., how often they
have to tell someone where they are going, how often they have a set time to be home). The latter was a mean scale of 6
questions and measured how often families were warm and supportive (e.g., how often family members praised them, how
often they can talk to someone when they have a problem). Response options for both measures ranged from 0 ¼ never to
2 ¼ always. A measure of school adjustment, adapted from the Iowa Youth and Families Project (Melby, Conger, Fang,
Wickrama, & Conger, 2008), was created by summing yes responses to seven items (e.g., you like school a lot, you do well
in school) related to adolescents' attitudes toward school. This measure has been previously used with this sample of
Indigenous adolescents (Crawford, Cheadle, & Whitbeck, 2010). Self-reported smoking frequency measured how often re-
spondents smoked in the past year (0 ¼ never, 1 ¼ one or two times, 2 ¼ less than monthly, 3 ¼ monthly, 4 ¼ weekly,
5¼ nearly every day, 6¼ every day). Those respondents who reported never smoking were also coded as 0. Peer drinkingwas
measured as the number of respondents' three best friendswho drink alcohol, ranging from zero to all three. Per capita income
is included as control variable. Caretakers provided their total family income in ranges of $10,0000. Midpoints of these ranges
were divided by one thousand to set the metric in thousands of dollars, which was then divided by the number of people
living in the household.

5.2.4. Analysis plan
Hypotheses were tested using two latent growth curve models within a multilevel framework. Both modeled change in

abstinence over time, but the first assessed the concurrent relationships between the covariates and abstinence using data
from the same waves, and the second analysis included a lagged outcome (i.e., the time-varying covariates were drawn from
Waves 1, 2, 3, and 5, and the abstinence outcomes were drawn from Waves 2, 3, 4, and 6). The data were restructured from
wave to age for the growth model analyses.

To accommodate the binary outcome and the clustering of observations within individuals over time, generalized latent
growth curve models with penalized-quasi likelihood estimation (PQL; also known as Generalized Estimating Equations (see
Raudenbush & Bryk, 2001), was used. The dependent variable was transformed with a logit link function for the estimation,
making the outcome the linearized log odds of abstaining from drinking (Lee & Nelder, 1996). In the generalized model, the
level 1 variance (Rij) ¼ P (1-Pj) was a function of the mean rather than a free parameter for estimation. Population average
coefficients with robust standard errors are presented (Diaz, 2007). All latent growth curve modeling was done in HLM 7.

The within person (Level 1) model provided estimates of how the odds of abstaining changed over time (the trajectory)
and how changes in the Level 1 covariates were associated with changes in the odds of abstaining. The time-varying cova-
riates are not linked explicitly to time but reflect within-individual change; however each did change significantly over time
(results available upon request). The between person (Level 2) model included stable individual characteristics measured in
the first wave of the study (e.g., adolescent sex). The HGLM model estimated how individual characteristics were associated
with the initial odds of abstaining (the intercept model), the change in the odds of abstaining over time and change in the
time-varying covariates (as cross-level interactions with the abstaining growth trajectory and time-varying covariate slopes)
(Snijders & Bosker, 1999).

All continuous variables were grand mean centered at Level 1 to facilitate interpretation of direct and interaction effects,
and to reduce multicollinearity (Bickel, 2007; Nezlek, 2001). Agewas included as the growth term, centered at age 10 (the age
of the youngest adolescents in the sample) for individual j in the concurrent models, and at age 11 in the laggedmodels. There
was one random Level 2 effect (the intercept, r0), which gives an estimate of the variance in the odds of abstaining between
adolescents (Luke, 2004; Raudenbush & Bryk, 2001). Random effects were tested for the age trajectory and time-varying
covariates, but were not significant. Model 2 included all of the time-varying covariates at Level 1. The time-invariant
covariates were added in Model 3 as cross-level interactions with the age trajectory and each of the time-varying covariates.
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6. Results

Descriptive statistics for all of the study variables are shown in Table 1. The percentage of youth who reported no alcohol
use started quite high (94.42% at Wave 1) but decreased steadily during the study, to 42.96% at Wave 6. The factors hy-
pothesized to promote abstinence also declined over time, and the factors decreasing abstinence increased. For example,
school adjustment decreased from a high of 5.97 atWave 1 to 5.45 atWave 5, while smoking frequency increased from 0.31 at
the first wave to 2.27 by Wave 5.
6.1. Concurrent growth models of abstaining from alcohol use

The first model shown in Table 2 is the unconditional growth model with just an intercept and the trajectory slope (time
centered on age 10). At age 10, the odds of an adolescent abstaining from alcohol use were quite high (O.R. ¼ 20.7). There
was a steep decrease in the abstaining trajectory; for each year past age 10, the odds of abstaining decreased by 45%
(O.R. ¼ 0.55). Fig. 1 displays the change in the predicted probability of abstaining between ages 10 and 17 years. At age 10,
predicted probability that an adolescent would abstain was 95%, but by age 17, it was only 24%. The significant random
effect for the intercept indicated there was still a significant amount of variance in the initial status that was not explained
by age.

Time-varying covariates were included in Model 2 and the intercept random effect became non-significant. As hypoth-
esized, caretaker monitoring and school adjustment were positively associated with abstinence. For each unit increase above
the mean in caretaker monitoring and school adjustment, the odds of abstaining increased by 127% (O.R. ¼ 2.27) and 20%
(O.R. ¼ 1.20), respectively. Also as hypothesized, smoking frequency and peer drinking were associated with lower odds of
abstaining. A one-unit increase in the frequency of smoking cigarettes above themeanwas associatedwith a 28% (O.R.¼ 0.72)
decrease in the odds of abstaining from drinking. For each additional best friend above the meanwho drank alcohol, the odds
of abstaining decreased by 49% (O.R. ¼ 0.51). Contrary to expectations, caretaker warmth and support was unrelated to
changes in the odds of abstaining. Income was also not significant.

Time-invariant control variables were added in Model 3 to the intercept and as cross-level interactions with each of the
time-varying covariates (the slope becomes the estimated log odds of abstinence when all time-invariant covariates equal
zero; in this case, male, rural location, and non-intact family structure). At age 10, living in a remote location was associated
with significantly higher odds of abstaining, relative to living in a rural area. There were no differences in the initial odds of
abstinence based on adolescent sex or family structure. Several notable results emerged once cross-level interactions were
added. First, caretaker monitoring was no longer associated with concurrent change in abstinence once the cross-level in-
teractions were added. Simple slopes tests suggested that the slope for caretaker monitoring was significant only for females
and was significantly larger for females compared to males, indicating that increases in parental monitoring had a positive
effect on females' abstinence but no effect for males. Second, the smoking frequency slope was moderated by both adolescent
sex and location. An increase in smoking frequency was associated with 24% lower odds of concurrent abstinence for girls
(O.R. ¼ 0.76) but 36% lower odds for boys (O.R. ¼ 0.64). For each unit increase in smoking frequency, the concurrent odds of
abstaining were nearly twice as high for youth in a rural location (O.R. ¼ 0.64) than in a remote location (O.R. ¼ 0.36). Third,
the peer drinking slope was moderated by family structure. Each unit increase above the mean in the number of peers who
drink was associated with 46% lower odds of abstinence for youth in a non-intact family (O.R.¼ 0.54), compared to 58% lower
odds for youth living with both biological parents (O.R. ¼ 0.42).
Table 1
Descriptive statistics for study variables.

Wave 1
(n ¼ 649)

Wave 2
(n ¼ 628)

Wave 3
(n ¼ 625)

Wave 4
(n ¼ 585)

Wave 5
(n ¼ 603)

Wave 6
(n ¼ 590)

M sd a M sd a M sd a M sd a M sd a M sd a

Abstaining from
alcohol (%)

94.42 e e 82.72 e e 72.83 e e 56.87 e e 49.25 e e 42.96 e e

Female sex (%) 50.08 e e e e e e e e e e e e e e e e e

Remote location (%) 10.48 e e e e e e e e e e e e e e e e e

Intact family
structure (%)

43.91 e e e e e e e e e e e e e e e e e

Age 11.07 0.77 e 12.06 0.77 e 13.04 0.78 e 14.30 0.96 e 15.29 0.94 e 16.26 0.87 e

Caretaker monitoring 1.51 0.32 0.48 1.5 0.33 0.57 1.40 0.36 0.61 e e e 1.42 0.34 0.64 e e e

Caretaker warmth 1.42 0.34 0.60 1.34 0.37 0.67 1.31 0.35 0.69 e e e 1.26 0.37 0.77 e e e

Per capita income a 5.49 4.07 e 5.64 4.09 e 6.01 4.41 e e e e 6.64 4.91 e e e e

School adjustment b 5.97 1.46 0.72 5.63 1.73 0.76 5.37 1.80 0.75 e e e 5.45 1.76 0.75 e e e

Smoking frequency 0.31 1.04 e 0.61 1.47 e 1.14 1.99 e e e e 2.27 2.58 e e e e

Peer drinking 0.36 0.79 e 0.62 0.99 e 0.95 1.10 e e e e 1.71 1.12 e e e e

a Income is in thousands of U.S. dollars.
b Kuder-Richardson Formula 20 calculated for internal reliability; Cronbach's alpha calculated for all other scales.



Table 2
Concurrent growth model of abstaining from drinking (n ¼ 649).

Model 1 Model 2 Model 3

B SE OR B SE OR B SE OR

Fixed Effects
Initial status 3.03*** 0.11 20.70 2.60*** 0.13 13.46 2.54*** 0.28 12.68
x Female sex �0.03 0.29 0.97
x Remote location 2.09* 0.88 8.08
x Intact family �0.01 0.28 0.99

Abstaining trajectory �0.60*** 0.03 0.55 �0.32*** 0.04 0.72 �0.33*** 0.07 0.72
x Female sex �0.04 0.08 0.69
x Remote location �0.48* 0.22 0.44
x Intact family 0.05 0.08 0.76

Caretaker monitoring 0.82*** 0.20 2.27 0.41 0.36 1.51
x Female sex 1.20** 0.42 5.00
x Remote location �0.88 0.86 0.63
x Intact family �0.22 0.43 1.21

Caretaker warmth �0.15 0.19 0.86 �0.12 0.34 0.89
x Female sex 0.06 0.39 0.94
x Remote location �0.73 0.90 0.43
x Intact family 0.03 0.40 0.91

School adjustment 0.18*** 0.04 1.20 0.13* 0.07 1.14
x Female sex 0.07 0.07 1.22
x Remote location �0.30 0.20 0.84
x Intact family 0.06 0.07 1.21

Smoking frequency �0.33*** 0.03 0.72 �0.44*** 0.06 0.64
x Female sex 0.17* 0.07 0.76
x Remote location �0.58*** 0.14 0.36
x Intact family 0.12 0.07 0.73

Peer drinking �0.68*** 0.06 0.51 �0.62*** 0.10 0.54
x Female sex 0.11 0.12 0.60
x Remote location �0.07 0.28 0.50
x Intact family �0.24* 0.12 0.42

Per capita income �0.03 0.02 0.97 �0.07 0.03 0.93
x Female sex 0.02 0.03 0.90
x Remote location 0.04 0.04 0.92
x Intact family 0.05 0.03 0.93

Random Effects
Initial Status 1.07*** 0.55 0.60

***p < 0.001, **p < 0.01, *p < 0.05.

Fig. 1. Unconditional growth model of abstaining from drinking.
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6.2. Lagged growth models of abstinence from alcohol use

For the second analysis, the outcome was lagged by one year to test whether the hypothesized relationships between the
time-varying covariates and abstinence held over time (Table 3). In Model 1, the initial odds of abstinence were lower and the
rate of change was smaller in the lagged models compared to the concurrent models. In the second and third models, the
lagged associations were also generally much weaker than the concurrent associations. For instance, the slope for caretaker
monitoring was smaller and only approached significance (p ¼ 0.077) in Model 2. Caretaker warmth and support remained
nonsignificant. Secondary analyses were conducted with only parental monitoring included; the results were not changed in
either concurrent and lagged models. Although smoking frequency and peer drinking continued to be associated with
abstinence, their log odds were reduced in magnitude. However, the hypothesis regarding the effect of school adjustment on
abstinence was still supported and the effect was essentially unchanged. As shown in Model 3, remote location continued to
moderate the relationship between several time-varying covariates and alcohol abstinence. Living in a remote (versus rural)
locationwas associated 274% higher initial odds of abstaining (O.R.¼ 3.74), but a faster decrease over time. For each year after
age 11, living in a remote locationwas associatedwith 49% lower odds of abstaining compared to 28% lower odds for living in a
rural location. Location alsomoderated the caretaker monitoring slope such that living in remote locationwas associatedwith
189% higher subsequent odds of abstaining for each unit increase in monitoring (O.R. ¼ 2.89). Additionally, a simple slopes
comparison indicated that the slope of caretaker monitoring was marginally significant and positive only for remote location
(O.R.¼1.20, p¼ 0.096). Remote location alsomoderated the smoking frequency slope; for each increase in smoking frequency
above the mean, the odds of subsequent abstaining were 19% lower for youth in a remote location versus a rural location.
Overall, the significant random effect for the intercept in all lagged models indicated that the covariates did a poorer job
explaining the variance in the initial status of abstaining at age 11 than they did concurrently at age 10.
Table 3
Lagged growth model of abstaining from drinking (n ¼ 645).

Model 1 Model 2 Model 3

B SE OR B SE OR B SE OR

Fixed Effects
Initial status 1.96*** 0.10 7.10 1.56*** 0.10 4.76 1.67*** 0.19 5.31
x Female sex �0.49* 0.21 0.61
x Remote location 1.32** 0.39 3.74
x Intact family 0.14 0.22 1.15

Abstaining trajectory �0.47*** 0.03 0.63 �0.30*** 0.03 0.74 �0.33*** 0.06 0.72
x Female sex 0.09 0.06 0.79
x Remote location �0.35** 0.13 0.51
x Intact family �0.03 0.06 0.70

Caretaker monitoring 0.32 0.18 1.38 �0.25 0.31 0.78
x Female sex 0.53 0.37 1.32
x Remote location 1.31* 0.60 2.89
x Intact family 0.59 0.38 1.40

Caretaker warmth 0.20 0.16 1.22 �0.03 0.29 0.97
x Female sex 0.27 0.32 1.27
x Remote location �0.30 0.56 0.72
x Intact family 0.24 0.33 1.23

School adjustment 0.17*** 0.03 1.19 0.20*** 0.05 1.22
x Female sex �0.03 0.07 1.19
x Remote location �0.18 0.13 1.02
x Intact family 0.00 0.07 1.22

Smoking frequency �0.18*** 0.03 0.84 �0.24*** 0.05 0.79
x Female sex 0.05 0.06 0.83
x Remote location �0.30* 0.14 0.58
x Intact family 0.14* 0.06 0.90

Peer drinking �0.30*** 0.06 0.74 �0.22* 0.10 0.80
x Female sex �0.03 0.12 0.78
x Remote location 0.19 0.21 0.97
x Intact family �0.15 0.12 0.69

Per capita income 0.00 0.01 1.00 �0.01 0.03 0.99
x Female sex 0.00 0.03 0.97
x Remote location 0.01 0.04 0.98
x Intact family 0.02 0.03 0.99

Random Effects
Initial Status 1.17*** 0.57*** 0.60***

***p < 0.001, **p < 0.01, *p < 0.05.
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7. Discussion

Despite a large literature on alcohol use among Indigenous people (May, 1994), studies of abstinence from drinking in this
same group are few in number. The context of drinking for Indigenous youth, particularly those residing on reservations/
reserves, likely impacts perceptions of and attitudes toward drinking, which impacts their drinking behavior. The current
study advances our understanding of those factors associated with alcohol abstinence and utilizes data from a longitudinal
study of Indigenous youth from seven reservations/reserves from the U.S. northernMidwest and Canada. Latent growth curve
modeling was used to examine the relationships between abstinence and various factors hypothesized to either promote or
decrease abstinence, both concurrently and over time. As hypothesized, caretaker monitoring and better school adjustment
were positively associated with concurrent abstaining, although only school adjustment continued to be associated with
abstaining in lagged analysis. Also as hypothesized, smoking and peer drinking were negatively associated with abstaining
both concurrently and over time. Additionally, several of these associations were moderated by time-stable adolescent
characteristics, briefly discussed below.

Parenting is widely regarded as important to preventing adolescent substance use and parents are frequently included in
substance abuse prevention programs (Dusenbury, 2000). It was hypothesized that positive parenting behaviors would
promote abstinence from drinking, with partial support found. In the current study, caretaker monitoring, but not caretaker
warmth and support, predicted changes in abstinence from drinking, particularly for girls. However, this relationship did not
hold over time, which may perhaps be due to the decrease in monitoring over the course of the study. Yet Tobler and Komro
(2010) found a decreasing trajectory of positive parenting to be associated with higher odds of drinking. These differences
could be due to the measurement of parenting behaviors, including the specific behaviors assessed (e.g., monitoring,
communication, rule-setting, warmth, approval) as well as different cultural norms regarding parenting. Parenting styles and
meanings vary across racial and ethnic groups (Crockett, Veed, & Russell, 2010) and most measures of parenting may not
capture the dynamics of family and caregiving in the extended kinship networks of Indigenous adolescents (Whitbeck, Sittner
Hartshorn, & Walls, 2014). Although the adaptations to the measures used in the current study were made with input from
tribal advisory boards, they still may not accurately reflect what “good” parenting looks like in Indigenous families. Addi-
tionally, the internal reliability for these two measures were weak at the earliest waves (e.g., 0.48 for caretaker monitoring at
Wave 1). It is critical that more attention is paid to developing accurate and reliable parenting measures because family is
regarded as an important source of resilience and well-being for Indigenous youth (LaFromboise et al., 2006; Mmari et al.,
2010).

School adjustment declines with age but those who experience more positive school adjustment earlier still exhibit fewer
antisocial behaviors, including substance use (Catalano et al., 2004). School adjustment also promoted abstinence among
youth in this study, and has consistently been associated with fewer adverse behaviors in other studies with these data (e.g.,
Melander, Sittner Hartshorn,&Whitbeck, 2013; Sittner&Hautala, 2016). For Indigenous youth, the stability of positive school
experiences may be dependent on the type of school attended. According to Crawford et al. (2010) analysis with these same
youth, positive school adjustment was stable only among those youth attending schools operated by tribes rather than public
schools. The discrimination experienced in public schools accounted for at least part of the decline in adjustment. Fostering an
inclusive environment in all school types would benefit the adjustment of Indigenous students and contribute to alcohol
abstinence.

Importantly, strong parent and school bonds can impact the presence of risk factors that inhibit abstinence. Prior research
has found positive parenting behaviors to be negatively related to both cigarette use and affiliation with delinquent peers
(Simons-Morton, Haynie, Crump, Eitel, & Saylor, 2001), including substance using peers. Because cigarette smoking is a
commonly used substance in early adolescence in this sample and has been linked to subsequent use of alcohol (Whitbeck &
Armenta, 2015), reducing smoking behaviors may have a positive effect on abstinence. Similarly, reducing exposure to and the
influence of drinking peers would also be beneficial. Burk and associates (2012) found that the nature of the relationship
between peer drinking and adolescent alcohol use changed over the course of adolescence, but both selection and social-
ization processes explained drinking behavior throughout adolescence. School-based prevention efforts may be especially
beneficial in this regard, as youth who attend schools with lower prevalence of substance using students themselves engage
in less substance use (Alexander, Piazza, Mekos, & Valente, 2001), and stronger school bonds may buffer the effects of
substance using peers on Indigenous alcohol use (Dickens et al., 2012).

In addition to the time-varying relationships already discussed, some results regarding time-invariant adolescent char-
acteristics warrant brief attention. First, the males in this study had higher odds of abstaining at both ages 10 and 11, but there
was no evidence of sex differences in the trajectory of abstaining over time. This matches earlier studies with these data, in
which females had an earlier onset of alcohol use (Walls & Whitbeck, 2011) but were not different from males in substance
use over time (Walls, Sittner Hartshorn,&Whitbeck, 2013). Second, locationwas an important covariate, particularly living in
more remote areas. Abstinence was more common at ages 10 and 11, but declines over time were much sharper for youth in
the remote locations. Additionally, increases in the number of peers who drink was unrelated to abstinence but the effect of
smoking frequency was amplified for youth in a remote location. Communities that are considered to be remote in this study
are smaller and much more isolated than the other locations, which results in important contextual differences that impact
alcohol use.
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7.1. Limitations

The findings from the current study must be tempered with some limitations. First, these data come from a single
Indigenous culture that, although one of the largest cultures in the U.S. and Canada, make it necessary to be cautious in
generalizing the results to Indigenous youth from other cultures or to urban Indigenous youth of the same culture. Second,
the study utilizes self-reports of alcohol use. Some under-reporting of what may be considered an undesirable behavior may
have occurred, leading to possible overestimates of alcohol abstinence. Third, the measure of peer drinking relied on ado-
lescents reporting on how many of their three best friends drink alcohol, which captures only descriptive norms of alcohol
use. Future research that includes measures of personal and injunctive alcohol norms would be useful (Elek, Miller-Day, &
Hecht, 2006). Fourth, the variables used in the current study were selected based on prior studies of alcohol use, not
necessarily alcohol abstinence. Risk factors for illness may not predict health because the absence of illness does not equal
health (Keyes&Michalec, 2010, pp.125e134). Unlike alcohol use, comparatively little research has examined abstinence from
alcohol use. Consequently, there may be additional important risk and protective factors not examined in this study. Because
the outcome variable was a binary indicator of drinking or no drinking each year, the analyses in the current study were not
able to differentiate between experimenters, who may have consumed little alcohol in a given year, and heavier drinking
adolescents. A descriptive follow-up examination of the data revealed that the majority of abstainers at every age reported no
use in the following year and even among drinkers, not all reported frequent alcohol use. More work is needed to untangle
these patterns over time.

8. Conclusions

Although the number of youth who abstain from drinking declines with age, the results of the current study are
encouraging. Parental monitoring of children's behavior and positive school adjustment are positively associated with
abstinence from drinking, and can potentially reduce cigarette smoking and exposure to peer drinking, which may further
promote abstinence. The literature on adolescent alcohol abstinence, particularly for Indigenous youth, is sparse but the topic
warrants greater attention given the seriousness of alcohol-related consequences for young people. Improving the mea-
surement of abstinence to capture diverse patterns of drinking over time, including experimental, heavy, declining, and
relapse, is important. Also important is examining these patterns over a longer period of time, given that abstinence rates are
high among Indigenous adults but, compared to other groups, so too are rates of binge drinking and alcohol use disorders.
Relatedly, more attention should be paid to identifying the factors that promote or inhibit abstinence, which may change in
their importance at different stages of the life-course. Identifying ways to prevent or delay alcohol use is important and
necessary for the healthy development of Indigenous youth.
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