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Abstract

As adolescence is a time characterized by rapid changes in social relationships as well as an increase in risk-taking
behaviors, this prospective longitudinal study examined whether social involvement and social alienation are associated with
changes in alcohol use from adolescence into young adulthood moderated by organizational and personal religiousness.
Participants were 167 adolescents (53% male) assessed five times between ages 14 and 18 years old. Latent change score
modeling analyses indicated that social alienation was positively associated with greater increases in alcohol use among
those with low organizational religiousness and those with low personal religiousness in early adolescence and during the
transition into young adulthood. The findings demonstrate the detrimental effects of social relationship risk factors that
promote alcohol use during adolescence into young adulthood. The results further highlight the protective roles of
organizational and personal religiousness acting as additional sources of social engagement experiences to modulate the
effects of social alienation predicting alcohol use progression and provide evidence for the positive impact religiousness has

on healthy adolescent development.

Keywords

Introduction

As a period characterized by salient neurobiological chan-
ges, the adolescent years present a great threat of risk-taking
behavior (Steinberg, 2010). One such risk-taking behavior
is substance use, which is a major public health concern as
it is often linked to long-term difficulties with health and
well-being, including heightened mental health concerns
such as depression (Walters et al., 2018) and premature
involvement in risky sexual behavior (Benotsch et al.,
2013). Among the risk factors associated with the use of
any substance, alcohol use in particular has been linked to
neurocognitive impairments including alterations in the
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development of grey and white matter, attention and verbal
learning, and visuospatial processing (Spear, 2018) as well
as prefrontal cortex functioning involved in cognitive con-
trol which is critical to risky decision making such as
substance use (Feldstein Ewing et al., 2015; Squeglia et al.,
2009). Further, during adolescence, peers typically replace
parents as adolescents’ main source of social support
(Rosenthal & Kobak, 2010), and friendships during ado-
lescence become increasingly important, providing compa-
nionship and a sense of self-worth (Erdley & Day, 2017).
Some adolescents thrive in this new social environment,
gaining widespread acceptance, whereas other adolescents
find this to be a period of alienation, having experienced
low-quality friendships, rejection, and even peer victimi-
zation (Erdley & Day, 2017). As discussed in the following
sections, social relationship risk factors are a common cat-
alyst for the use of substances, both in young people who
have high social involvement, as well as in those who are
alienated from their peers (Copeland et al., 2018; Moody
et al., 2011). However, there remains a gap in the literature
regarding protective factors that interface with social rela-
tionship risk factors. Thus, the present study examines
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whether religiousness buffers against longitudinal links
between social relationship risk factors and substance use
development.

Social Involvement and Substance Use

Research has demonstrated associations between social
involvement and substance use such that the more popular
an adolescent is among peers, the greater the likelihood of
substance use (Ali et al., 2014; Moody et al., 2011). While
social involvement during adolescence is often a sign of
healthy adjustment, it also plays a dual function as a risk
factor for deviant behavior. Bandura’s social learning theory
(Bandura & McClelland, 1977) offers some explanation for
a positive link between social involvement and substance
use among adolescents, as it emphasizes that the social
environment has the potential to affect behavior through
modeling. If adolescents observe their peers showing
favorable attitudes towards substance use or engaging in
substance use, then they are more likely to take part in such
behaviors themselves (Trucco, 2020). Peer socialization may
be responsible for social learning of substance use, in that
affiliation with delinquent or substance-using peers amplifies
substance use in adolescence and young adulthood (Otten
et al., 2017; Van Ryzin et al., 2012). In particular, Allen
et al. (2005) provided evidence supporting a popularity-
socialization hypothesis demonstrating that popular adoles-
cents exhibit behavior that adheres to peer norms, resulting
in increased substance use behaviors. Further, socially
involved adolescents may have easier access to substances
because they engage in social situations and peer interac-
tions more frequently. Indeed, a primary source through
which adolescents obtain alcohol is social resources, such as
a friend or older sibling of legal age (Friese et al., 2013).
Taken together, socially involved adolescents may be sub-
ject to social influences such as peer modeling and increased
access to alcohol, explaining the greater prevalence of
alcohol use among socially involved youth.

Social Alienation and Substance Use

Though socially involved adolescents are more likely to
engage in substance use, somewhat ironically, the same also
rings true for socially alienated adolescents. That is, ado-
lescents who experience alienation from their peers have
been found to engage in higher levels of substance use
(Copeland et al., 2018). A possible explanation for this
association could be the use of substances as a coping
mechanism for social relationships that induce negative
affect, such as loneliness (Skrzynski & Creswell, 2020).
Loneliness is an emotional experience, characterized by
sadness or dejection due to lack of companionship, which is
especially salient during adolescence and young adulthood

due to the rapid social changes that define this period.
Indeed, prior research suggests that social isolation is
associated with self-medication to cope with feelings of
loneliness (Osgood et al., 2014). Neuroimaging research
provides further insights into the association between
emotional pain derived from negative social relationships
and the use of substances for self-medication by demon-
strating a shared activation in the brain between physical
and social pain. Specifically, the dorsal anterior cingulate
cortex and the anterior insula, areas of the brain that respond
to physical pain, were activated during a computer game
that simulated social rejection (Eisenberger et al., 2003,
Eisenberger, 2012), demonstrating that pain stemming from
social relationships stimulated the same regions of the brain
as physical pain, thus supporting the notion that substances
may be used as a form of self-medication against the pain of
social alienation.

Indeed, research suggests that substance use may be a form
of self-medication for those whose alienation is associated with
mental health concerns. For example, social anxiety and
depression have been shown to be both predictors (Biggs et al.,
2012; Maughan et al., 2013) and outcomes (Katz et al., 2012;
Tillfors et al., 2012) of social alienation. In turn, cross-sectional
studies indicate that young people who experience mental
health concerns (such as social anxiety and depression) self-
medicate through the use of substances (Lemyre et al., 2019;
Tomlinson & Brown, 2012). Taken together, as young people
who are socially alienated may experience both feelings of
loneliness as well as related mental health problems, they may
use substances as a coping mechanism to alleviate these
emotional concerns.

Religiousness as a Protective Factor

Given the long-term detrimental effects of substance use
during adolescence (Morin et al., 2019), research identify-
ing protective factors that may modify developmental pro-
cesses underlying this association is crucial. One such factor
is religiousness, which has been identified as deterring
maladjustment outcomes during adolescence, including
substance use (see Holmes & Kim-Spoon, 2016 for a
review). Prior research has shown that more religious ado-
lescents are less likely to engage in risk-taking behaviors,
such as substance use, risky sexual behaviors, and criminal
activity (Kim-Spoon et al., 2015; Pirutinsky, 2014). Theo-
retically, protective effects of religiousness are in part due to
its faciliatory effect on self-regulation (McCullough &
Willoughby, 2009). Indeed, research has shown that more
religious adolescents show better self-regulation abilities
(Kim-Spoon et al., 2014b; Holmes et al., 2019). Further,
there is evidence suggesting buffering roles of religiousness
against detrimental effects of parental and peer risk factors
(i.e., substance-using peers and harsh parenting) on
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substance use behaviors, in that these behaviors were atte-
nuated among adolescents with higher religiousness com-
pared to those with lower religiousness (Kim-Spoon et al.,
2014a; Peviani et al., 2019). However, prior work exam-
ining the moderation between religiousness and substance
use focused on parental relationships and peer substance
use, and this study fills a gap in literature by examining the
moderating effect of religiousness on the association
between social relationship factors and alcohol use. Here, it
is proposed that more religious adolescents may be better
prepared to resist social pressures toward substance use
(grown out of social involvement) as well as resist self-
medication urges to cope with negative affect (grown out of
social alienation).

The present study examined potentially differential roles
of two distinct dimensions of religiousness: organizational
and personal. Organizational religiousness encompasses an
adolescent’s involvement in religious institutions (e.g.
attending services or youth group) and personal religious-
ness encompasses the importance of faith to the adoles-
cent’s life. Different theoretical accounts explain why
organizational versus personal religiousness would affect
negative health behaviors such as substance use. In the
reformulated social control theory, Gottfredson and Hirschi
(1990) proposed that the root of delinquent behaviors is
low self-control, rather than social control. According to
this perspective, youth should be taught the rules of their
societies by their parents and other adults to understand the
full range of the consequences of their behaviors. Thus,
strongly religious adolescents are more likely to internalize
these rules and values through their relationships with older
adults in their religious communities, and thus they are less
likely to use substances facing social pressures and social
rejections. Further, being an active participant in religion
allows young people to define their own personal reli-
giousness, or the personal importance of their faith. The
divine interaction theory provides accounts for the bene-
ficial effects of personal religiousness by suggesting that
religious people create relationships with the divine similar
to how they would form social relationships, seeking out
guidance and solace from a divine being in private (Ellison,
1991; Pollner, 1989). It follows that as adolescents and
young adults strengthen their personal relationship with the
divine, they are expected to receive support from this
relationship in a way that helps them to resist social pres-
sures and cope with social rejections so that they are less
likely to turn to substance use.

Current Study

The current study used longitudinal prospective data to
examine associations between social relationships (i.e., social
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involvement and social alienation) and alcohol use during
adolescence and into young adulthood. Factors promoting
resilience towards social relationship risks were considered by
testing the protective role of organizational and personal reli-
giousness within this association. Specifically, it is hypothe-
sized that the link between social relationships and alcohol use
may be moderated by religiousness, such that the associations
between social relationships and subsequent alcohol use will be
weaker for those with higher organizational and personal reli-
giousness, even after controlling for the contribution of
parent—adolescent relationship quality (a protective factor
within a family context) and other demographic covariates.

Methods
Participants

The sample used in the present study consisted of 167
adolescents (53% males) from a southeastern state in the
United States of America who participated in five annual
assessments across six years (with a two-year gap
between Time 4 and Time 5). Adolescents were 13 to 14
years of age at Time 1 (M = 14.07, SD = 0.54 for Time 1,
M = 15.05, SD = 0.54 for Time 2, M = 16.07, SD = 0.56
for Time 3, and M = 17.01, SD =0.55 for Time 4, and
M =18.39, SD =0.67 for Time 5). About 78% of ado-
lescents identified as Caucasian, 14% African—American,
6% as more than one race, and 2% as other. The median
annual family income was in the $35,000-$50,000 range,
with varying levels of family economic status (50%
“poor/near poor” and 50% “non-poor” according to
income-to-needs ratio). At Time 1, 157 families partici-
pated. At Time 2, 10 families were added for a final
sample of 167 parent-adolescent dyads. However, 24
families (14%) did not participate at all possible time
points for reasons including: ineligibility for tasks (n =
2), declined participation (n=17), and lost contact
(n=15) during the follow-up assessments. Attrition ana-
lyses using univariate General Linear Modeling (GLM)
were performed to determine the presence of systematic
predictors of missing data. Results indicated that rate of
participation (indexed by proportion of years participated
to years invited to participate) was not significantly pre-
dicted by age, income, sex, or race (ps>0.307).

Procedures

Data included in the present study was collected as part of a
larger longitudinal project. Adolescent participants and their
primary caregivers were recruited via flyers, email
announcements, and snowball sampling (word-of-mouth).
Data collection was administered at university offices where
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participants completed a combination of self-report ques-
tionnaires, behavioral and neuroimaging tasks, and inter-
views by experienced research assistants. The study
sessions lasted on average five hours and participants were
compensated monetarily for their time. All procedures were
approved by the institutional review board of the university
and all participants gave written informed consent or assent.

Measures
Social involvement

Social involvement was measured at Times 1-4 via six items
that make up the Social Scale of the Youth Self-Report (YSR;
Achenbach & Rescorla, 2001). Adolescents reported (1) the
names of organizations, teams or other activities they are
involved in, (2) their average participation in each of the listed
activities compared to others using a three-point scale
including “less than average”, “average” and “more than
average”, (3) the number of their close friends using a four-
point scale including “none”, “1”, “2 or 3”, and “4 or more”,
as well as, (4) frequency of contact with friends outside of
school, (5) how well they get along with friends, siblings, and
parents, and (6) how well they did things alone compared to
others using a three point-scale including “worse”, “average”,
and “better”’. T-scores of the Social Scale each time were used
in the analyses. Internal consistency was relatively low («
ranges from 0.43 to 0.52 across Times 1-4 in the current
sample) but consistent with what has previously been reported
by Achenbach and Rescorla (2001) (a=0.55). The low
reliability may reflect the nature of the variable, which can be
seen as an index variable (Streiner, 2003). That is, the variable
has multiple indicators that reflect social involvement in dif-
ferent areas. For instance, an adolescent having multiple close
friends may not necessarily indicate that he or she would be a
member of multiple organizations, yet both clearly fit within
the construct of social involvement.

Social Alienation

Social alienation was measured at Times 1- 4 via the Peer
Alienation subscale of the Inventory of Parent and Peer
Attachment (Armsden & Greenberg, 1987). Adolescents
responded to four statements regarding their feelings of
alienation from their peers using a five-point Likert scale
from “1 = Almost Never or Never True” to “5 = Almost
Always or Always True”. Sample items include “My
friends don’t understand what I’'m going through these
days” and “I feel alone or apart when I am with my friends”.
The mean score was calculated to create an overall aliena-
tion score, such that higher scores indicated greater feelings
of alienation (a ranges from 0.60 to 0.72 across Times 1-4;

all factor loadings of the confirmatory factor analyses were
significant and greater than 0.44).

Religiousness

Religiousness was measured using adolescent self-report
on organizational and personal religiousness subscales at
Times 1-4 using six items from: the Multidimensional
Measure of Religiousness/ Spirituality (Fetzer & NIA,
1999) and Jessor’s Value on Religion Scale (Jessor &
Jessor, 1977). Two subscales of religiousness, organiza-
tional and personal, were used. Organizational reli-
giousness was measured by averaging two items
reflecting participation in organized religious activities
(e.g., how often they attend religious services; o ranges
from 0.83 to 0.87 across Times 1-4; all factor loadings of
the confirmatory factor analyses were significant and
greater than 0.64). Personal religiousness was assessed
by averaging four items indicating the importance of
religious faith (e.g., how important they think it is “to
believe in God”; o ranges from 0.69 to 0.74 across Times
1-4, all factor loadings of the confirmatory factor ana-
lyses were significant and greater than 0.88).

Alcohol use

Alcohol use was measured at Times 1-5 with a question asking
a typical frequency: “Which is most true for you about using
alcohol?” using a 6-point Likert scale ranging from “1 = never
used” to “6 = usually use every day” (o= 0.70 at Time 5).

Sex

At Time 1, adolescents completed a demographic interview
which included a question asking for their biological sex,
with O representing male and 1 representing female.

Race

At Time 1, adolescents completed a demographic interview
which included a question asking for their race. This vari-
able was then dummy coded into O representing White and
1 representing Non-White.

Income-to-needs ratio

At Time 1, caregivers completed a demographic inter-
view which included questions about their and their
spouse’s (if applicable) income. Total household income
before taxes for the previous year was used to calculate
an income-to-needs (ITN) ratio for each family. Specifi-
cally, income was divided by the poverty threshold for
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the given family size (according to guidelines by the U.S.
Census Bureau).

Parent-adolescent relationship quality

Parent—adolescent relationship quality was added as a
covariate in the models. Parent—adolescent relationship
quality was measured using adolescent self-report via the
mean of Parent subscale of the Inventory of Parent and Peer
Attachment (Armsden & Greenberg, 1987). Adolescents
responded to 12 items each regarding their feelings of
attachment to both their mother and father using a five-point
Likert scale from “1 = Almost Never or Never True” to “5
= Almost Always or Always True”. Sample items include
“My mother/father helps me understand myself better” and
“I wish I had a different mother/father”. The mean of the
mother and father attachment scores was taken to represent
overall parent-adolescent relationship quality at each time
point, and the grand mean was calculated across Time 14,
such that higher scores indicate a more supportive rela-
tionship (mean o for mother across Times 1-4 = 0.86; mean
o for father across Times 1-4 = (0.88).

Data Analytic Plan

For all variables, descriptive statistics were used to assess for
outliers and normal distributions. Skewness and kurtosis were
also examined, and levels less than 3 and 10, respectively, were
considered acceptable (Kline, 2011). All study variables
demonstrated acceptable levels of skewness and kurtosis.
Outliers (N = 6) were identified as values deviating more than
3.29 SD from the mean and were Winsorized to retain statis-
tical power and attenuate bias resulting from elimination.
Latent Change Score (LCS) Modeling (McArdle &
Hamagami, 2001) using Structural Equation Modeling
(SEM) in Mplus statistical software version 8 (Muthén &
Muthén, 1998-2018) was used to predict dynamic changes
in alcohol use from repeatedly measured social relation-
ships. One clear advantage of the LCS model was to esti-
mate time-based dynamic relations, where the effect on
change in one variable (i.e., alcohol use) depends on the
state of another variable (i.e., social relationship) as well as
any prior change within the system over time (i.e., pro-
portional change which cannot be represented by other
longitudinal models such as multivariate growth curve
models). Additionally, the LCS model represents changes in
perfectly reliable scores over a time series by partitioning
true scores from measurement error, reducing the likelihood
of biased change parameters while enhancing power. The
hypothesized LCS model included the time-varying pre-
dictor of social relationship to examine how earlier social
involvement and social alienation would predict subsequent
changes in alcohol use. Further, whether religiousness
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moderates the associations between social acceptance and
social alienation at Times 1-4 and alcohol use at Times 1-5
was tested by using a two-group SEM with the low and high
religiousness groups (n =85 low, n =82 high for organi-
zational religiousness, n = 84 low, n = 83 high for personal
religiousness, defined by a median split). A grand mean of
the religiousness variables (average of Times 1-4) was used
to capture longitudinal levels of religiousness (moderator)
to create high versus low religiousness groups, separately
for organizational and personal religiousness.

Model fit was assessed by X2 value, degrees of freedom,
corresponding p-value, Root Mean Square Error of
Approximation (RMSEA), and Confirmatory Fit Index
(CFI). For RMSEAs, values less than 0.05 and 0.08 were
taken to reflect good and acceptable fits, respectively; and
the CFI values greater than 0.90 and 0.95 were taken to
reflect acceptable and good fits, respectively (Little, 2013).
Full Information Maximum Likelihood (FIML) estimation
with robust standard errors (MLR) was used as it is known
to account for missing data (three scores of substance use
were missing) and non-normal distributions better than
maximum likelihood (ML) estimation.

Results

Descriptive statistics and correlations for study variables are
presented in Table 1. In the hypothesized LCS models,
associations between social involvement/alienation and alco-
hol use were tested by estimating the effects of social rela-
tionships from Time 1 through Time 4 (manifest variables
representing time series data) on changes in alcohol use from
Time 1 through Time 5, separately for social involvement and
social alienation (see Fig. 1 for conceptual model).

Univariate Latent Change Score Modeling of Alcohol
Use

The univariate LCS model of alcohol use change did not dis-
play acceptable model fit (y*=19.53, df=5, p<0.001,
RMSEA = 0.13, CFI = 0.94). To further improve the model fit
based on modification indices, a residual correlation between
alcohol use Time 2 and Time 4, was added, and the variances
of alcohol use Time 1 and Time 5 were fixed to 0 to account
for small, nonsignificant negative residual variances. The
resulting model fit was good (X2:5.12, df=6, p=0.528,
RMSEA =0.00, CFI=1.00). The mean (M =1.38, SE=
0.05, p <0.001) and variance (c*> = 0.34, SE = 0.04, p < 0.001)
of the intercept factor were significant. Further, proportional
changes were positive and significant (b =0.42, SE=0.13,
p =0.001), indicating that higher alcohol use at an earlier time
point predicted subsequent increases in alcohol use. Next, a
two-group univariate LCS models of alcohol use was tested.
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Fig. 1 Latent Change Score l
Model of the Moderation of
Religiousness between Social
Relationships and Alcohol Use.
Note. SR = social relationship;
AL = alcohol use; T1 = Time 1
(age 14); T2 = Time 2 (age 15);
T3 =Time 3 (age 16); T4 =
Time 4 (age 17); TS = Time 5
(age 18). Demographic variables
sex, race, income, and parent-
adolescent relationship quality
are included but not depicted in
conceptual model for clarity of
presentation

SR TI

The two-group LCS model of alcohol use by organizational
religiousness demonstrated good fit (x> = 10.20, df =12, p =
0.598, RMSEA = 0.00, CFI = 1.00). In both the low and high
groups, the means (M = 1.43, SE = 0.06, p <0.001 for the low
group; M = 1.25, SE = 0.05, p <0.001 for the high group) and
variances ((52 =0.32, SE=0.05, p<0.001 for the low group;
6 =022, SE=0.04, p<0.001 for the high group) of the
intercept factor were significant. Further, proportional changes
were positive and significant in the high group (b = 0.64, SE =
0.23, p = 0.005), but not significant in the low group (b = 0.21,
SE=0.14, p =0.138).

The two-group LCS model of alcohol use by personal
religiousness demonstrated good fit (x> =11.15, df= 12,
p=0.516, RMSEA =0.00, CFI=1.00). In both the low
and high groups, the means (M = 1.43, SE = 0.06, p < 0.001
for the low group; M =1.33, SE=0.07, p<0.001 for the
high group) and variances (6 = 0.32, SE = 0.05, p <0.001
for the low group; 6’ = 0.35, SE=0.07, p<0.001 for the
high group) of the intercept factor were significant. Further,
proportional changes were positive and significant in both
the low group (b =0.41, SE=0.18, p = 0.022) and the high
group (b =0.50, SE=0.19, p =0.009).

Longitudinal Associations of Social Involvement and
Social Alienation with Alcohol Use Moderated by
Religiousness

Next, the hypothesis that religiousness plays a protective

role against the detrimental effects of social relationship risk
factors on alcohol use was tested using a two-group SEM
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SR T2

SR T3 SR T4

Latent
AL T4

1

based on the high vs. low religious groups. Specifically,
religiousness was tested as a moderator for longitudinal
associations between social relationships (social involve-
ment and social alienation) and alcohol use for a total of
four models. In order to test possible covariates, adolescent
sex (0 =male, 1 =female) and race (0= white and 1=
non-white), income-to-needs ratio, and parent-adolescent
relationship quality were added to all four moderation
models.

Organizational Religiousness as a Moderator

The two-group LCS models of the moderation of organi-
zational religiousness between social involvement and
alcohol use change displayed acceptable fit (x> = 83.09,
df =64, p =0.055, RMSEA = 0.06, CFI = 0.94). As shown
in Table 2, there were no significant associations between
social involvement nor covariates and change in alcohol
use.

The two-group LCS models of the moderation of orga-
nizational religiousness between social alienation and
alcohol use change displayed acceptable fit (y*> = 65.35,
df =64, p =0.430, RMSEA = 0.02, CFI = 1.00). As can be
seen in Table 2, adolescents with low organizational reli-
giousness demonstrated a significant positive association
between social alienation at Time 2 and the subsequent
change in alcohol use from Time 2 to Time 3, and a sig-
nificant positive association between social alienation at
Time 4 and the subsequent change in alcohol use from Time
4 to Time 5 indicating that high social alienation was
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Table 2 Latent change score model of the moderation of organizational religiousness between social relationships and alcohol use
Parameter Social Involvement Social Alienation

Low Religiousness High Religiousness Low Religiousness High Religiousness

Est. SE )4 Est. SE )4 Est. SE p Est. SE 14
Regression Effects
SR T1 - AL A T1-T2 0.01 0.01 0.175 —0.01 0.01 0.191 —-0.03 0.12 0.823 0.04 0.11  0.757
SR T2 - AL A T2-T3 0.01 0.01  0.544 0.01 0.01 0.109 0.22*  0.09 0.019 0.09 0.11 0416
SR T3 - AL A T3-T4 0.00 0.01  0.857 0.00 0.01  0.968 0.08 0.16 0.606 —0.08 0.15 0.611
SR T4 - AL A T4-T5 0.01 0.01 0526 —0.01 0.01  0.667 0.33* 0.13 0.010 —0.16 0.18  0.369
SEX Tl — AL A T1-T2 0.01 0.19  0.955 0.06 0.15  0.692 0.03 0.19  0.875 0.05 0.15  0.720
SEX T2 — AL A T2-T3 0.21 024 0.375 0.00 0.19  0.985 0.27 022 0.226 0.02 020 0.933
SEX T3 —- AL A T3-T4  —0.11 023 0.623 0.05 021 0.809 —0.04 022 0.868 0.03 023 0912
SEX T4 — AL A T4-T5 -0.37 0.25 0.131 0.18 028 0520 —0.26 023 0.251 0.12 0.29  0.668
RACTI—-AL ATI-T2 —0.20 022 0.341 0.26 020 0.183 —0.17 022 0430 0.18 020 0.367
RAC T2 — AL A T2-T3 0.42 027 0.125 —-0.27 020 0.171 0.33 025 0.188 —0.22 023 0.337
RAC T3—- AL A T3-T4 —0.02 0.30  0.955 0.12 0.32  0.702 0.02 026  0.951 0.14 0.35  0.696
RAC T4 - AL A T4-T5 —0.54 035 0.123 —0.50 044 0261 —0.61 034 0.068 —0.51 046  0.258
ITN T1 - AL A T1-T2 —0.04 0.04 0414 —-0.04 0.03 0.185 —0.03 0.05 0471 —0.04 0.03 0.149
ITN T2 — AL A T2-T3 0.05 0.05 0.328 0.09 0.05 0.063 0.06 0.05 0.223 0.01* 0.05 0.045
ITN T3 — AL A T3-T4 0.02 0.05 0.619 0.04 0.06 0.544 0.03 0.04 0.503 0.03 0.06 0.618
ITN T4 — AL A T4-T5 —0.02 0.07 0.775 —0.16 0.09 0.061 —0.02 0.07 0779 -0.17 0.09  0.059
PAR Tl - AL A T1-T2  —0.02 0.10  0.830 0.09 0.09 0.322 0.10 0.13 0438 —0.06 0.13  0.683
PAR T2 - AL A T2-T3  —0.11 0.12 0352 —0.21 0.11  0.062 —0.28* 0.12 0.024 —0.16 0.10  0.123
PAR T3 — AL A T3-T4 0.03 0.11  0.799 —0.05 0.13 0.711 —0.04 0.17  0.831 0.03 0.17  0.886
PAR T4 — AL A T4-T5 0.02 0.14 0915 0.26 0.16 0.107 —0.21 0.13  0.093 0.36* 0.18 0.050
Proportional Effects
AL T1 - AL A TI-T2 0.33 0.26  0.203 0.26 024 0.277 0.12 0.23  0.608 0.39 031  0.209
AL T2 -» AL A T2-T3 0.33 0.26  0.203 0.26 024  0.277 0.12 0.23  0.608 0.39 031  0.209
AL T3 - AL A T3-T4 0.33 026  0.203 0.26 024 0.277 0.12 0.23  0.608 0.39 031  0.209
AL T4 - AL A T4-T5 0.33 026  0.203 0.26 024 0.277 0.12 0.23  0.608 0.39 031  0.209
Latent Change Score Mean
AL A T1-T2 44.90* 1.04 0.000  49.23* 0.93  0.000 420% 0.08 0.000 4.14*  0.07  0.000
AL A T2-T3 46.67* 099 0.000  49.63* 0.99  0.000 4.00%  0.09  0.000 4.17*  0.07  0.000
AL A T3-T4 47.36* 1.08  0.000 50.10% 0.99  0.000 4.07* 0.07  0.000 4.04*  0.07  0.000
AL A T4-T5 48.12* 1.02  0.000  48.60* 1.81  0.000 4.05* 0.08  0.000 4.15% 0.07  0.000
Latent Change Score Variance
AL A T1-T2 84.08*% 11.14  0.000 68.11°% 9.35  0.000 0.47*% 0.08  0.000 0.37% 0.05 0.000
AL A T2-T3 76.19* 1096  0.000  74.35* 10.82  0.000 0.61* 0.11  0.000 0.41*  0.08 0.000
AL A T3-T4 87.61* 1198 0.000  72.26* 10.43  0.000 0.40*  0.07  0.000 0.37% 0.05 0.000
AL A T4-T5 78.24*  11.76  0.000 83.44*%  11.62  0.000 0.48* 0.07  0.000 0.36* 0.06 0.000

SR social relationship, AL alcohol use, RAC race, ITN income-to-needs ratio, PAR parent—adolescent relationship quality, 77 Time 1 (age 14), 72
Time 2 (age 15); T3 Time 3 (age 16); T4 Time 4 (age 17); T5 Time 5 (age 18). Est. unstandardized parameter estimate, SE standard error.

#p <0.05.

associated with greater increases in alcohol use. Significant
group differences were found for Time 4 social alienation
effects on alcohol use change from Time 4 to Time 5 (Wald
test y>=5.00, df=1, p=0.025). However, testing
numerical invariance for the significant social alienation
effects between the two groups did not indicate significant

group differences for Time 2 social alienation effects (Wald
test x> =0.81, df=1, p = 0.369).

In the social alienation model, some effects of family
income and parent-adolescent relationship quality were
found (see Table 2). In the low religiousness group, there
was a significant negative association between parent-
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adolescent relationship quality at Time 2 and the subsequent
change in alcohol use from Time 2 to Time 3, indicating
that lower relationship quality was associated with greater
increases in alcohol use. In the high religiousness group,
there was a significant positive association between income-
to-needs ratio at Time 2 and the subsequent change in
alcohol use from Time 2 to Time 3, indicating that higher
family income was associated with greater increases in
alcohol use. In addition, there was a significant positive
association between parent-adolescent relationship quality
at Time 4 and the subsequent change in alcohol use from
Time 4 to Time 35, indicating that higher parent-adolescent
relationship quality was associated with greater changes in
alcohol use. Thus, the data indicated differential effects of
the parent-adolescent relationship quality between low and
high religiousness groups.

Personal Religiousness as a Moderator

The two-group LCS of the moderation of personal reli-
giousness between social involvement and alcohol use
change displayed acceptable fit (x* = 88.83, df =63, p=
0.018, RMSEA =0.07, CFI=0.92). As can be seen in
Table 3, there were no significant associations between
social involvement and change in alcohol use.

The two-group LCS of the moderation of personal reli-
giousness between social alienation and alcohol use change
displayed acceptable fit (y*=81.90, df=62, p =0.046,
RMSEA =0.06, CFI =0.94). As can be seen in Table 3,
adolescents with low personal religiousness demonstrated a
significant positive association between social alienation at
Time 2 and the subsequent change in alcohol use from Time
2 to Time 3, and a significant positive association between
social alienation at Time 4 and the subsequent change in
alcohol use from Time 4 to Time 5 indicating that high
social alienation was associated with greater increases in
alcohol use. However, testing numerical invariance indi-
cated non-significant group differences for Time 2 (Wald
test y*> = 0.581, df = 1, p = 0.446) or Time 4 (Wald test y°
=2.208, df=1, p=0.154) social alienation effects, thus
these results should be interpreted with caution.

As can be seen in Table 3, in both the social involvement
and the social alienation models, there was a significant posi-
tive association between income-to-needs ratio at Time 2 and
the subsequent change in alcohol use from Time 2 to Time 3 in
the high personal religiousness group, indicating that higher
income was associated with greater increases in alcohol use.
Additionally, in the social alienation model, there was a sig-
nificant negative association between parent—adolescent rela-
tionship quality at Time 2 and the subsequent change in alcohol
use from Time 2 to Time 3 in the low religiousness group,
indicating that lower relationship quality was associated with
greater increases in alcohol use.

@ Springer

Sensitivity Analyses

An alternative approach was taken to examine the robust-
ness of the findings. In contrast to a median split as used in
the primary analysis, the data were split by level of reli-
giousness by contrasting the lowest 25% of religiousness
(n =40 for organizational religiousness; n = 42 for personal
religiousness) against the remaining 75% (n =127 for
organizational religiousness; n =125 for personal reli-
giousness) to evaluate whether the buffering effects of
religiousness are beneficial to most people while leaving
those with notably low levels of religiousness particularly
vulnerable to increasing use of alcohol. Results of these
analyses are presented in Appendix A.

First, for organizational religiousness, the two-group
LCS of social involvement and alcohol use change dis-
played acceptable fit (x*>=95.64, df=64, p=0.006,
RMSEA =0.08, CFI =0.90). As can be seen in Table 4,
consistent with the two-group LCS based on the median
split, there were no significant associations between social
involvement and change in alcohol use. The two-group LCS
of the moderation of organizational religiousness between
social alienation and alcohol use change displayed accep-
table fit (x*> =96.49, df=64, p=0.005, RMSEA = 0.08,
CFI=0.89), and findings were consistent with the two-
group LCS based on the median split. Specifically, as can
be seen in Table 4, adolescents with low organizational
religiousness demonstrated a significant positive association
between social alienation at Time 2 and the subsequent
change in alcohol use from Time 2 to Time 3, and a mar-
ginally significant association between social alienation at
Time 4 and alcohol use change from Time 4 to Time 5.

Next, for personal religiousness, the two-group LCS of
the moderation of personal religiousness between social
involvement and alcohol use change displayed acceptable
fit (x* = 90.25, df = 63, p = 0.014, RMSEA = 0.07, CFI =
0.91). As can be seen in Table 5, consistent with the two-
group LCS based on the median split, there were no sig-
nificant associations between social involvement and
change in alcohol use. The two-group LCS of the mod-
eration of personal religiousness between social alienation
and alcohol use change displayed acceptable fit (3> = 86.99,
df=62, p=0.020, RMSEA = 0.07, CFI =0.92), and the
findings were consistent with the two-group LCS based on
the median split. Specifically, significant positive associa-
tions were found between social alienation at Time 2 and
the subsequent change in alcohol use from Time 2 to Time
3, as well as between social alienation at Time 4 and the
subsequent change in alcohol use from Time 4 to Time 5
(see Table 5).

To summarize, results from sensitivity analyses solidified
how religiousness and the risk factor of social alienation
interface to predict developmental changes in substance use
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Table 3 Latent change score model of the moderation of personal religiousness between social relationships and alcohol use
Parameter Social Involvement Social Alienation

Low Religiousness High Religiousness Low Religiousness High Religiousness

Est. SE )4 Est. SE )4 Est. SE p Est. SE 14

Regression Effects

SR T1 - AL A T1-T2 0.00 0.01 0467 —0.01
SR T2 - AL A T2-T3 0.01 0.01  0.162 0.01
SR T3 - AL A T3-T4 0.01 0.01  0.341 0.00
SR T4 — AL A T4-T5 0.01 0.01 0437 —0.01

SEX Tl - AL A T1-T2 0.18 020 0367 —0.09
SEX T2 — AL A T2-T3 0.06 024 0.808 0.15
SEX T3 — AL A T3-T4 —0.25 024 0.296 0.13
SEX T4 — AL A T4-T5 —0.14 030 0.640 —0.07
RACTI-AL ATI-T2 —0.19 023 0.404 0.27
RAC T2 - AL A T2-T3 0.23 031 0458 —-0.08
RAC T3 - AL A T3-T4 0.17 032 059% —0.10
RACT4— AL AT4-T5 —0.42 046 0361 —0.76

ITN T1 - AL A T1-T2 —0.05 0.05 0339 —-0.02
ITN T2 - AL A T2-T3 0.06 0.05  0.237 0.12%
ITN T3 — AL A T3-T4 0.01 0.05  0.927 0.02
ITN T4 — AL A T4-T5 —0.02 0.07 0.739 —-0.19

PAR T1 - AL A T1-T2 0.04 0.09 0.676 0.06
PAR T2 - AL A T2-T3  —-0.17 0.10 0.107 —0.16
PAR T3 - AL A T3-T4  —0.04 0.12 0.765 —0.06
PAR T4 — AL A T4-T5 0.00 0.14  0.996 0.22

Proportional Effects

AL T1 - AL A T1-T2 0.46 035 0.187 0.51
AL T2 - AL A T2-T3 0.46 035  0.187 0.51
AL T3 - AL A T3-T4 0.46 035 0.187 0.51
AL T4 — AL A T4-T5 0.46 035 0.187 0.51
Latent Change Score Mean

AL A T1-T2 46.40* 097 0.000  47.88*
AL A T2-T3 47.88* 099 0.000  48.34*
AL A T3-T4 48.09* 1.05  0.000  49.23*
AL A T4-T5 47.71% 1.10  0.000  48.96*
Latent Change Score Variance

AL A T1-T2 76.56* 1047  0.000  84.05*
AL A T2-T3 78.62% 12777  0.000  79.02%
AL A T3-T4 84.84*  11.68 0.000  77.74*
AL A T4-T5 90.87* 1250  0.000  67.14*

0.01  0.254 0.00 0.12  0.985 0.08 0.09  0.387
0.01  0.362 0.17* 0.08 0.036 0.07 0.10  0.484
0.01  0.987 0.14 0.19 0455 -0.02 0.14 0911
0.02  0.739 0.30* 0.14 0.037 —-0.01 0.16  0.950
0.13  0.504 0.18 021 0385 —0.11 0.14  0.438
021 0461 0.12 022 0.591 0.15 020 0441
026 0.620 —0.11 024  0.656 0.13 024 0.577
032 0.822 0.03 027 0.899 —-0.07 028  0.810
020 0.180 —0.21 023 0.362 0.19 0.19  0.335
024  0.738 0.13 030 0.662 0.02 024 0.930
040 0.810 0.16 028 0.554 —-0.02 0.34  0.952
044 0.085 —0.43 043 0313 -0.67 040  0.091
0.03 0456 —-0.05 0.05 0331 —-0.02 0.03 0423
0.05 0.021 0.06 0.04 0.184 0.12%* 0.05 0.014
0.07  0.766 0.02 0.05 0.624 0.03 0.06  0.590
0.10 0.052 —-0.03 0.07 0.675 —0.15 0.09  0.097
0.07 0414 0.08 0.14 0594 —-0.07 0.10  0.510
0.1r 0130 -0.22* 0.10 0.034 —0.13 0.10  0.221
0.15 0.680 —0.10 020 0.629 —0.02 0.15  0.903
0.17 0217 —0.18 0.15  0.250 0.18 0.16  0.259

036 0.160 0.23 0.30 0436 0.38 026 0.140
036 0.160 0.23 030 0436 0.38 026 0.140
036 0.160 0.23 0.30 0436 0.38 026 0.140
036 0.160 0.23 030 0436 0.38 026 0.140

1.05  0.000 4.14% 0.08  0.000 4.18% 0.07  0.000
1.01  0.000 4.01* 0.09 0.000 4.17% 0.07  0.000
1.03  0.000 4.06% 0.07  0.000 4.05% 0.07  0.000
0.97  0.000 4.06%*  0.08  0.000 4.15%  0.07  0.000

11.71  0.000 0.46*  0.08  0.000 0.41* 0.06 0.000
10.31  0.000 0.61* 0.12  0.000 0.41*  0.08 0.000
11.03  0.000 0.42*% 0.08  0.000 0.36* 0.05 0.000

9.48  0.000 0.47*% 0.07  0.000 0.36% 0.06 0.000

SR social relationship, AL alcohol use, RAC race, ITN income-to-needs ratio, PAR parent—adolescent relationship quality, 77 Time 1 (age 14), 72
Time 2 (age 15), 73 Time 3 (age 16); 74 Time 4 (age 17); T5 Time 5 (age 18). Est. unstandardized parameter estimate, SE standard error.

p < 0.05.

behaviors during adolescence into young adulthood,
although statistical significance (i.e., p levels) was not
always consistent with the main analysis results, likely due
to the nature of decreased sample size for the lowest reli-
giousness group (i.e., 25% of the sample).

Discussion
Adolescence is a developmental period characterized by

heightened susceptibility to social influences, particularly
by peers (Albert et al., 2013). Adolescents are more
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Table 4 Latent change score model of the moderation of organizational religiousness (Lowest 25% vs. Others) between social relationships and

alcohol use

Parameter Social Involvement Social Alienation
Low Religiousness High Religiousness Low Religiousness High Religiousness
Est. SE ¥4 Est. SE 4 Est. SE 4 Est. SE 4

Regression Effects

SR T1 = AL A T1-T2 0.01 0.01  0.548 0.00
SR T2 - AL A T2-T3 0.01 0.01  0.527 0.01
SR T3 — AL A T3-T4 0.01 0.01  0.281 0.00
SR T4 — AL A T4-T5 —0.01 0.02  0.647 0.00

SEX T1 — AL A T1-T2 0.08 032 0813 0.01
SEX T2 — AL A T2-T3 0.33 041  0.429 0.05
SEX T3 — AL A T3-T4 —0.46 035 0.195 0.10
SEX T4 — AL A T4-T5 —-0.40 036 0264 —0.02
RACTI - AL A TI-T2  —0.75% 0.32  0.018 0.22
RAC T2 —» AL A T2-T3 0.72 051  0.154 —-0.12
RAC T3 - AL A T3-T4 0.43 043 0310 —0.10
RAC T4 - AL A T4-T5 —0.72 048 0138  —0.55
ITN T1 - AL A T1-T2 0.00 006 0966 —0.04

ITN T2 - AL A T2-T3 0.08 0.09  0.405 0.05
ITN T3 — AL A T3-T4 0.00 0.07  0.987 0.04
ITN T4 — AL A T4-T5 0.00 0.11 0984  —0.11

PAR T1 — AL A T1-T2 0.07 0.15  0.645 0.02
PAR T2 - AL A T2-T3  —0.17 0.17 0339 —-0.13
PAR T3 - AL A T3-T4  —0.08 022 0.727  -0.05
PAR T4 — AL A T4-TS 0.28 0.19  0.133 0.10
Proportional Effects

AL T1 - AL A T1-T2 0.29 0.39 0457 0.37
AL T2 - AL A T2-T3 0.29 0.39 0457 0.37
AL T3 - AL A T3-T4 0.29 0.39 0457 0.37
AL T4 - AL A T4-T5 0.29 0.39  0.457 0.37
Latent Change Score Mean

AL A T1-T2 46.30* 1.46  0.000 47.42%
AL A T2-T3 47.79* 1.62  0.000 48.23*
AL A T3-T4 47.67* 1.54  0.000 49.02*
AL A T4-T5 48.60* 1.43  0.000 48.31*
Latent Change Score Variance

AL A T1-T2 84.08* 17.21  0.000 80.43*
AL A T2-T3 93.76*  18.31  0.000 72.58%
AL A T3-T4 94.97* 1623  0.000 77.54*
AL A T4-T5 79.62*%  17.24  0.000 81.74%*

0.01  0.623 0.04 021  0.865 0.02 0.07  0.767
0.01  0.294 036* 0.17 0.032 0.10 0.08 0.162
0.01 0.880 —0.06 031 0.841  —0.02 0.12  0.897
0.01  0.799 040" 023  0.081 0.04 0.13  0.790
0.19  0.957 0.13 033  0.701 0.01 0.12  0.969
0.16  0.772 0.53 0.41  0.196 0.05 0.16  0.750
0.18 0578 —0.37 0.40  0.354 0.10 0.18 0.574
023 0941 -0.28 037 0446 —0.03 023 0.884
0.15 0.156  —-0.78* 032 0.014 0.20 0.16 0.210
0.19  0.536 0.50 049 0309 —0.11 020  0.587
026  0.704 0.32 039 0414 —0.09 027  0.747
036 0128 —0.60 046 0199  —0.57 037 0.124
0.03  0.141 0.02 0.06 0.745 —0.04 0.03 0.149
0.04  0.146 0.10 0.08 0.228 0.06 0.04  0.098
0.04  0.400 0.03 0.07 0.714 0.04 0.04 0.384
0.07 0.100 —0.01 0.11  0.898 —0.11 0.07 0.113
0.06 0.775 0.16 020 0427 —-0.02 0.08 0.794
0.09 0166 —-043* 020 0.035 -0.15 0.08  0.066
0.10  0.570 0.22 031 048  —0.02 0.13  0.882
0.13 0462 —-0.16 027  0.563 0.10 0.13  0.447

027 0.163 0.17 034  0.615 0.41 026 0.112
027 0.163 0.17 034 0.615 0.41 026 0.112
027 0.163 0.17 034  0.615 0.41 026 0.112
027 0.163 0.17 034  0.615 0.41 026 0.112

0.83  0.000 4.19%  0.10  0.000 4.16*  0.06  0.000
0.79  0.000 3.87% 0.12  0.000 4.15%  0.06  0.000
0.84  0.000 4.02%  0.09 0.000 4.08%  0.06 0.000
0.86  0.000 3.94% 0.11  0.000 4.17*  0.06  0.000

9.33  0.000 0.34% 0.07 0.000 0.44*  0.06  0.000
8.77  0.000 0.53* 0.12  0.000 0.48% 0.08 0.000
9.43  0.000 0.34% 0.07 0.000 0.39% 0.06 0.000
9.67  0.000 0.45* 0.09  0.000 0.39*  0.05  0.000

SR social relationship, AL alcohol use, RAC race, ITN income-to-needs ratio, PAR parent—adolescent relationship quality, 7/ Time 1 (age 14), 72
Time 2 (age 15), 73 Time 3 (age 16), 74 Time 4 (age 17), 75 Time 5 (age 18). Est. unstandardized parameter estimate, SE standard error.

9 <0.10; *p <0.05.

sensitive to acceptance and rejection by peers, and their
risk-taking behaviors are also influenced by peers (Dishion
& Tipsord, 2011). Yet, some adolescents are more vulner-
able than others to the effects of social relationships. As
such, the identification of factors that may buffer against
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adverse effects of social relationship risks is helpful in
informing preventive intervention efforts to reduce adoles-
cent substance use and prevent its associated outcomes
(Spear, 2018). The present longitudinal study documents
the protective role of religiousness in the link between the
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Table 5 Latent change score model of the moderation of personal religiousness (Lowest 25% vs. Others) between social relationships and

alcohol use

Parameter Social Involvement Social Alienation
Low Religiousness High Religiousness Low Religiousness High Religiousness
Est. SE ¥4 Est. SE 4 Est. SE 4 Est. SE 4

Regression Effects

SR T1 = AL A T1-T2 0.00 0.01  0.707 0.00
SR T2 - AL A T2-T3 0.01 0.01  0.453 0.01
SR T3 — AL A T3-T4 0.01 0.01  0.254 0.00
SR T4 — AL A T4-T5 0.01 0.01  0.470 0.00

SEX T1 — AL A T1-T2 0.32 027 0232 —-0.02
SEX T2 — AL A T2-T3 0.10 032 0.743 0.06
SEX T3 — AL A T3-T4 —-0.47 034 0.172 0.13
SEX T4 — AL A T4-T5 —0.15 039 069  —0.10
RACTI - AL ATI-T2 —-0.29 031 0.354 0.10
RAC T2 — AL A T2-T3 0.19 0.37  0.604 0.07
RAC T3 - AL A T3-T4 0.30 046 0513 —0.07
RAC T4 - AL A T4-T5 —0.35 057 0543 —0.67

ITN T1 - AL A T1-T2 —0.06 0.06 0344 —0.01
ITN T2 - AL A T2-T3 0.08 0.06 0.179 0.05
ITN T3 — AL A T3-T4 0.01 0.06  0.867 0.03
ITN T4 — AL A T4-T5 0.01 0.08 0952 —0.14*
PAR T1 — AL A T1-T2 0.01 0.12  0.932 0.01

PAR T2 - AL A T2-T3  —0.14 0.16 0389 —0.15
PAR T3 - AL A T3-T4  —0.09 022 0.663 —0.04
PAR T4 - AL A T4-T5 —0.01 023 0.964 0.20
Proportional Effects

AL T1 - AL A T1-T2 0.26 0.34  0.443 0.43
AL T2 - AL A T2-T3 0.26 0.34  0.443 0.43
AL T3 - AL A T3-T4 0.26 0.34  0.443 0.43
AL T4 - AL A T4-T5 0.26 0.34  0.443 0.43
Latent Change Score Mean

AL A T1-T2 45.27* 1.41  0.000 47.72%
AL A T2-T3 47.18* 1.30  0.000 48.41*
AL A T3-T4 48.68* 1.49  0.000 48.64*
AL A T4-T5 48.75* 1.50  0.000 48.22%
Latent Change Score Variance

AL A T1-T2 86.75%  17.66  0.000 78.52%
AL A T2-T3 70.89*  15.04  0.000 80.06*
AL A T3-T4 91.54*  19.39  0.000 80.34*
AL A T4-T5 87.62*  17.35  0.000 75.98*

0.00 0.785 0.11 020 0.589 0.05 0.09 0.596
0.01 0.233 0.34*% 0.17 0.044 0.10 0.09 0.247
0.01 0846 —0.04 033 0.902 0.04 0.11  0.694
0.01  0.716 0.52*% 023  0.024 0.05 0.13  0.676
0.13  0.883 0.40 028 0.162  —0.02 0.13 0.874
0.18  0.723 0.34 036  0.344 0.06 0.17  0.740
0.19 0500 —0.41 042  0.327 0.14 0.17 0.414
025 0.686 0.02 035 0956 —0.06 022 0.805
0.17 0565 —0.34 031  0.261 0.07 0.17  0.688
020 0.711 0.08 0.43  0.859 0.12 0.19  0.541
029  0.821 0.15 042 0716  —0.02 025 0927
036 0.058 —0.15 052 0779 —0.64 0.33  0.053
003 0711 —0.04 0.06 0475 —0.01 0.03  0.704
0.04  0.267 0.10 0.06  0.068 0.05 0.04  0.200
0.05 0.540 0.03 0.06  0.676 0.04 0.04 0377
0.07  0.039 0.01 0.08 0951 —0.13 0.07  0.053
0.07 0901 —-0.01 0.19 0949 —-0.04 0.10  0.707
0.08 0.063 —0.37 022 0.093 —0.15 0.09  0.085
0.10  0.715 0.18 038 0.632 —-0.07 0.12  0.547
0.14  0.158 0.39 024  0.098 0.13 0.13  0.336

033  0.195 0.26 033 0.427 0.27 022 0.218
033  0.195 0.26 033 0.427 0.27 022 0218
033  0.195 0.26 033 0.427 0.27 022 0.218
033  0.195 0.26 033 0.427 0.27 022 0.218

0.82  0.000 4.15%  0.10  0.000 4.17%  0.06  0.000
0.84  0.000 391*% 0.13  0.000 4.16*  0.06  0.000
0.86  0.000 4.02%  0.10 0.000 4.08%  0.06 0.000
0.85  0.000 4.00  0.10  0.000 4.16%  0.06  0.000

8.96  0.000 0.40%  0.09 0.000 0.42% 0.05 0.000
9.17  0.000 0.61* 0.13  0.000 0.45% 0.07  0.000
9.35  0.000 0.41* 0.09 0.000 0.36* 0.05 0.000
9.06  0.000 0.43* 0.09  0.000 0.41%* 0.05 0.000

SR social relationship, AL alcohol use, RAC race, ITN income-to-needs ratio, PAR parent—adolescent relationship quality, 7/ Time 1 (age 14), 72
Time 2 (age 15), 73 Time 3 (age 16), 74 Time 4 (age 17), 75 Time 5 (age 18). Est. unstandardized parameter estimate, SE standard error.

p <0.05.

effects of social relationship risk factors (both being
involved with and alienated from social relationships) on
substance use across adolescence into young adulthood.
The effect of social alienation on alcohol use was con-
sistent with prior work suggesting a link between loneliness

and social isolation with greater substance use (Copeland
et al., 2018; Osgood et al., 2014). Importantly, the findings
of the function of social relationships align with Cooper’s
(1994) four factor model of alcohol use motivators: Those
who are socially alienated with high alcohol use can be
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internally motivated by coping drinking motives (e.g. to
forget about their problems) or enhancement motives (e.g.,
to get high). Internally motivated alcohol users have dif-
ferent clinical implications. For example, drinking as a form
of self-medication is often done alone. These solitary
drinkers—who are internally motivated—are more con-
cerning, as solitary drinking motivated by the need to cope
with emotional pain presents a greater risk of substance use
disorders in later life (Mason et al., 2020; Skrzynski &
Creswell, 2020). It follows that identifying protective fac-
tors against social alienation related drinking is particularly
important.

However, the nonsignificant effect of social involvement
on alcohol use was not in line with previous research
indicating a link between sociometric popularity and sub-
stance use culminating in socially motivated drinking
behaviors (Ali et al., 2014; Allen et al., 2005; Hussong
et al., 2020). The discrepancy between the previous and the
current findings may be due to the nature of the social
involvement measure used in the current study that mainly
captured involvement in groups as well as number of
friends and frequency of contacts with friends. Our finding
suggests that these quantitative aspects of social involve-
ment may not be a critical predictor of alcohol use. Instead,
as alluded by social identity theory (Tajfel & Turner, 1979),
adolescents’ risky decision making may depend on the
social norms espoused by their social groups such that the
attitude that those friends and groups hold toward alcohol
use may matter more than quantity of social interactions
with respect to influencing adolescents’ alcohol use
behaviors.

The study hypothesized that both organizational and
personal religiousness would act as a protective factor
against social relationship effects on alcohol use, and the
findings provide supportive evidence of the protective role
of religiousness. Specifically, the alcohol use of adolescents
who were low in organizational and personal religiousness
was more heavily impacted by the social relationship risk
factor of alienation than those high in organizational and
personal religiousness. Organizational religiousness is
characterized by an adolescent’s engagement in religious
institutions, such as attending church services or youth
group. The reduced social alienation effects among ado-
lescents with high organizational religiousness are con-
sistent with the reformulated social control theory, as
strongly religious adolescents are more likely to internalize
these rules and values through their relationships with older
adults in their religious communities (Gottfredson & Hir-
schi, 1990) and thus are less likely to engage in substance
use as a coping mechanism.

Personal religiousness is characterized by the personal
importance of faith to an adolescent. Consistent with the
divine interaction theory (Ellison, 1991; Pollner, 1989), an

@ Springer

adolescent who has high personal religiousness forms a
relationship with a divine being similar to that of a social
relationship, thus seeking out guidance and solace from the
divine. The reduced social alienation effects among ado-
lescents with high personal religiousness suggest that their
experience of a supportive relationship with a divine being
can then help them to resist desires to drink driven by
coping motives, such as drinking to achieve the negative,
internally generated reinforcement of forgetting pain from
feeling lonely. The current finding of the buffering role of
personal religiousness is also consistent with prior work
suggesting the role of personal religiousness in promoting
self-regulation and in turn reducing substance use among
adolescents (Kim-Spoon et al., 2015).

Collectively, our findings suggest that both an adoles-
cent’s frequent involvement in religious institutions, as well
as an adolescent’s personal relationship with a divine being,
serve as protective factors against alcohol use fueled by the
risk factor of social alienation. However, it is important to
note that, because the rigorous numeric invariance tests of
group differences regarding the social alienation effects at
Time 2 for organizational religiousness and the social
alienation effects at Time 2 and at Time 4 for personal
religiousness were not statistically significant, the results
should be interpreted with caution and replication of the
findings is warranted.

In light of extant literature implying potential devel-
opmental differences with respect to the influences of
social relationships, it is important to examine long-
itudinal analyses to explore differential timing of social
relationships contributing to substance use behaviors. The
pattern of findings suggested significant effects of social
alienation in early adolescence as well as late adolescence
into young adulthood. Early adolescence is a time char-
acterized by both social and school changes, as youth
transition from middle to high school, spend more time
with peers than they do parents, and are exposed to social
groups with older peers (Blum et al., 2014). Similarly, late
adolescence into young adulthood is a time characterized
by social role transitions, including graduating high
school and going to college or joining the workforce or
military (Shanahan, 2000). These social transitions open
the door to increased substance use behaviors within the
social context, especially for those who feel alienated
from their peers. Stress during a time of social transition
(e.g., starting a high school or leaving home to attend
college) can prompt self-medication via alcohol use as a
way of coping (Creswell et al., 2014; Tomlinson &
Brown, 2012). Further, in line with existing literature
indicating that the transition to high school is a time often
associated with increased loneliness (Benner et al., 2017)
and that young adults are particularly sensitive to the
effects of loneliness and social isolation (Murthy, 2020),
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the data suggest that the influence of social alienation on
alcohol use is prominent during high school years and for
those transitioning into young adulthood.

The contributions of the current study should be con-
sidered in light of several limitations. First, study vari-
ables were assessed through self-reports. There is
evidence that self-report measures are particularly
revealing for behaviors that are related to private or
internal experience (e.g., Kendall et al., 1989) such as
certain aspects of religiousness, alcohol use, and social
relationships. Yet, the associations among the study
variables may have been enhanced due to method var-
iance and within-subject bias, thus replications of the
findings utilizing multiple-informant multi-method
assessments are warranted. In particular, sociometric
assessment of popularity may represent some important
aspects of social involvement (e.g., popularity) in relation
to alcohol use. Further, including an assessment of peer
substance use or peer delinquency to capture the nuanced
role of social involvement would enhance clearer
understanding of the role of adolescents’ social network.
Indeed, a rich body of empirical work suggests that
affiliation with substance-using peers increases substance
use throughout adolescence and young adulthood (e.g.,
Otten et al., 2017). Second, it is important to state the
potential limitations of the sample used in this study. The
sample involved a homogeneously aged sample of both
male and female adolescents who were annually assessed
throughout adolescence. Such an intensive longitudinal
data collection provided suitable data for examining fast-
moving changes in social relationships and substance use
behaviors. Yet, given the relatively small sample size and
the nature of being regionally representative, future
research should replicate the results with larger, nation-
ally representative samples.

These limitations notwithstanding, the current study had
notable strengths, including five waves of data with a pro-
spective design that allowed testing timing of the social
relationship effects and latent change score models that
permitted more precise estimation of the dynamic change in
alcohol use affected by preceding social relationship risk
factors. The findings have implications useful for health
professionals to assist youth at risk for substance use. First,
one way to utilize the social effects toward preventing
alcohol use is to guide young people to healthy social
affiliations. For example, studies using at-risk adult popu-
lations have reported positive effects of social network
intervention in which participants examine their own social
networks to identify people who trigger their substance use
in comparison to people who support healthier choices
(Kennedy et al., 2018), and actively choose to spend more
time with the latter (Eddie & Kelly, 2017). Second, the data
provide preliminary support suggesting important roles of

religiousness in shaping substance use behaviors among
young people. For example, positive religious coping
mechanisms (e.g., seeking social support from faith groups)
have been found to be associated with positive affect and
greater life satisfaction in adolescents (Van Dyke et al.,
2009). Indeed, this is consistent with the use of religious
and spiritual practices in groups such as Alcoholics Anon-
ymous that have provided strong evidence for the potential
of religious values in overcoming substance use (Hahn,
2019) as well as loneliness (Murthy, 2020).

Conclusion

Within the current literature, the moderating effect of reli-
giousness on specifically peer-related social relationship
factors is not well known. The present study presents a
longitudinal investigation seeking to elucidate how social
relationship risk factors and religiousness protective factors
interface to predict developmental changes in alcohol use
during adolescence and into young adulthood. The findings
demonstrate protective effects of organizational and perso-
nal religiousness against the detrimental effect of social
alienation risk factor that promotes alcohol use during
adolescence into young adulthood. The results highlight the
protective roles of religiousness acting as additional sources
of social engagement experiences to modulate the effects of
social alienation predicting alcohol use progression and
provide further evidence for the positive impact religious-
ness has on healthy adolescent development.
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