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ABSTRACT

Objective: Drinking motives predict drinking behaviors and outcomes among adults. Drinking
motives are rarely studied using self-determination theory (SDT), which aligns with harm-reduction
approaches to alcohol use, but SDT can offer a complementary theoretical framework to existing
drinking motives frameworks that may help explain the observed heterogeneity in drinking motives
and account for more variance in drinking outcomes. This study examined the associations between
five SDT-based drinking motives with drinking frequency, intensity, and consequences. Method: A
total number of 630 adults (M, = 21.5, 55% female, 88% undergraduates) rated drinking motives
using the Comprehensive Relative Autonomy Index for Drinking (CRAI-Drinking) and the Drinking
Motives Questionnaire (DMQ), typical alcohol consumption, and negative and positive drinking
consequences. Results: Poisson regressions indicated that intrinsic (IRR = 1.13) and identified (IRR =
1.11) regulations were significantly associated with drinking frequency, identified (IRR = 0.94) and
positive introjected (IRR = 1.07) regulations were significantly associated with drinking intensity, and
amotivation (IRR = 1.16) and intrinsic regulation (IRR = 1.09) were associated with negative and
positive consequences, respectively, after controlling for other CRAI-Drinking and DMQ scores, sex,
and drinking intensity. After accounting for DMQ scores and sex, CRAI-Drinking scores accounted
for 1.7%-9.9% additional deviance in drinking behaviors and consequences. Conclusions: Adults high
in autonomous reasons for drinking reported low-risk, high-enjoyment drinking experiences. In
contrast, adults with higher scores for amotivation for drinking reported more negative consequences,
even after accounting for drinking intensity, suggesting that high amotivation for drinking may be
a novel signal for future alcohol-related risks. These findings support the idea that SDT provides a
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useful framework for understanding drinking motives, behaviors, and consequences.

Introduction

Alcohol use, misuse, and negative consequences are public
health problems among young adults aged 18-29years.
Among U.S. young adults, 31% engaged in heavy episodic
drinking (4+/5+ drinks for women/men) in the past month
(Substance Abuse & Mental Health Services Administration
Office of Applied Studies, 2021), which corresponds with
1.8-13.1 times higher odds of serious mental and physical
consequences including depression, anxiety, overdoses, inju-
ries, and drunk driving (CDC, 2020; Cherpitel et al., 2017;
Hingson et al., 2009, 2017; Moure-Rodriguez et al., 2014;
Terry-McElrath et al, 2014). Reducing alcohol use and
related consequences requires an adequate understanding of
the underlying reasons why people misuse alcohol (Patrick
& Schulenberg, 2011). It is critically important to under-
stand psychological motives for drinking because these

motives represent a common pathway through which distal
influences impact drinking behaviors (Cooper, 1994; Cox,
1990; Cox & Klinger, 1988).

Drinking motives predict both drinking behaviors and
consequences (Cooper, 1994; Cox, 1990; Cox & Klinger,
1988). Drinking motives as they relate to drinking contexts,
behaviors, and consequences are often studied using the
Drinking Motives Questionnaire (DMQ) (Cooper, 1994;
Gorka et al., 2017; Kuntsche et al., 2005; Kuntsche & Cooper,
2010; Kuntsche & Miller, 2012; Piasecki et al., 2014). The
DMQ is based on Cox and Klinger’s theory that character-
izes drinking motives according to the valence (positive or
negative) and source (internal or external) of the outcomes
individuals expect to achieve by drinking (Cox & Klinger,
1988), which corresponds with the four DMQ factors of
social, coping, conforming, and enhancing motives (Cooper,
1994; Gorka et al., 2017; Kuntsche et al., 2005; Kuntsche &
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Cooper, 2010; Kuntsche & Miiller, 2012; Piasecki et al.,
2014). Along with Cox and Klinger’s theory, the psychologi-
cal constructs underlying self-determination theory (SDT)
can offer a complementary theoretical framework that may
help explain the observed heterogeneity in drinking motives
and account for more variance in drinking outcomes; how-
ever, SDT has rarely been used to study drinking motives.

SDT is a general theory of motivation grounded in
humanistic psychology that proposes motives differ based on
the level of autonomy and locus of control a person experi-
ences when engaging in a behavior, with motives ranging
across continua from low to high autonomy and impersonal
to internal locus of control (Ryan & Connell, 1989; Ryan &
Deci, 2000, 2017; Sheldon et al.,, 2017). SDT includes six
motivational behavioral regulations that vary based on level
of autonomy and perceived locus of control (Ryan & Connell,
1989; Ryan & Deci, 2000, 2017; Sheldon et al., 2017). These
regulations are ordered along the relative autonomy contin-
uum (RAC) from low to high levels of autonomy and exter-
nal to internal locus of control (Ryan & Connell, 1989; Ryan
& Deci, 2000, 2017; Sheldon et al., 2017) (Figure 1). Intrinsic
regulation is completely autonomous motivation in which
people engage in a behavior because it is inherently enjoy-
able or satisfying (Ryan & Connell, 1989; Ryan & Decdi,
2000, 2017; Sheldon et al.,, 2017). Identified regulation is the
most autonomous form of extrinsic motivation driven by
valuing the outcomes of a behavior (Ryan & Connell, 1989;
Ryan & Deci, 2000, 2017; Sheldon et al., 2017). Introjected
regulation occurs when a person engages in a behavior to
enhance their feelings of self-worth (i.e. positive introjection)
or to avoid the loss of self-worth (i.e. negative introjection)
(Assor et al., 2009; Sheldon et al., 2017). External regulation,
the least autonomous form of extrinsic motivation, is driven
by feelings of obligation or guilt (Ryan & Connell, 1989;
Ryan & Deci, 2000, 2017; Sheldon et al., 2017). Amotivation
is a completely non-autonomous regulation in which a per-
son experiences no intentional motivation or has unclear
motives for their behavior (Ryan & Connell, 1989; Ryan &
Deci, 2000, 2017; Sheldon et al., 2017).

Despite SDT’s robust theoretical underpinnings and its
link with other substance use domains like tobacco

cessation, SDT has rarely been used to study drinking
motives and related outcomes (Levesque et al, 2007;
Richards, Morera, et al., 2021; Richards, Pearson, et al., 2021;
Ryan & Deci, 2000, 2017; Williams et al., 2016). SDT
accounts for important psychological factors, such as auton-
omy and locus of control, that predict drinking behaviors
and outcomes (Bhowmick et al., 2019; Chawla et al., 2009;
Koski-Jannes, 1994; Lassi et al.,, 2019; Levesque et al., 2007;
Nogg et al., 2021; Ryan & Deci, 2000, 2017; Williams et al.,
2016). For example, lower autonomy predicts drinking for
social approval and increased alcohol use (Chawla et al.,
2009; Knee & Neighbors, 2002; Neighbors et al., 2003, 2004).
Additionally, researchers have recently proposed using SDT
as a framework that is uniquely suited from both theoretical
and moral perspectives to understanding harm reduction
alcohol use behaviors (Richards, Morera, et al, 202I;
Richards, Pearson, et al., 2021; Sharma & Smith, 2011).

Previous studies assessing how SDT-based motives relate
to drinking outcomes have focused on higher-order abstrac-
tions such as extrinsic versus intrinsic or controlled versus
autonomous drinking motives (Chawla et al., 2009; Knee &
Neighbors, 2002; Neighbors et al., 2004). The Treatment
Self-Regulation Questionnaire examined how three individ-
ual behavioral regulations (introjected, external, and amoti-
vation) and autonomous motivation for responsible drinking
(e.g. drinking to take care of one’s own health) were associ-
ated with protective behavioral strategies and alcohol use
(Richards et al., 2020; Richards, Morera, et al., 202I;
Richards, Pearson, et al., 2021). However, we are unaware of
any study examining how the individual behavioral regula-
tions underlying SDT are associated with the full scope of
low- and high-risk drinking behaviors and consequences.
Examining how each of these individual behavioral regula-
tions relate to drinking behaviors and outcomes has the
potential to inform future harm-reduction interventions
during emerging adulthood focused on reducing negative
drinking consequences (Richards, Morera, et al., 2021;
Richards, Pearson, et al, 2021) and promoting transitions
toward lower risk drinking behaviors.

The purpose of this study was to examine the associa-
tions between each of SDT’s individual behavioral

Figure 1. Self-determination theory - relative autonomy continuum, locus of control, and behavioral regulations.

Figure 1 shows self-determination theory’s conceptualization of human motivation. This shows the six motivational behavioral regulations ranging in their level of autonomy from low
(non-autonomous amotivation) to high (completely autonomous intrinsic regulation), their perceived locus of control from impersonal (amotivation) to completely external (external
regulation) to completely internal (intrinsic regulation), and the relevant motivational processes for each individual behavioral regulation. Note that, based on research testing the internal
validity of the CRAI-Drinking survey (Courtney et al., 2022), negative introjected regulation was not included in these analyses.



regulations for drinking with drinking frequency, intensity,
and negative and positive drinking consequences using the
Comprehensive Relative Autonomy Index for Drinking
(CRAI-Drinking; Courtney et al., 2022). We hypothesized
that regulations characterized by greater autonomy would
correspond with more positive consequences and those char-
acterized by lower autonomy would correspond with greater
alcohol use and more negative consequences (Knee &
Neighbors, 2002; Maggs, 1993; Patrick & Maggs, 2011). Data
were collected from two samples to achieve an adequate
sample size to test measurement invariance by sex and to
cross-validate the psychometric properties of the SDT-based
measure of drinking motives (Courtney et al., 2022).

Materials and methods
Participants and procedures

Participants included two convenience samples of adults
18years or older (Sample 1: 18-57years; 23.0£6.6 [standard
deviation (SD)]) or 18-25years (Sample 2: 18-25years;
20.4+1.5years) who consumed at least one drink/week.
Participants were recruited via announcements in under-
graduate classes and via social media posts. Participants
were screened between November 2020 and December
2021, with 1026 individuals completing the online screening
survey. Among those screened, 197 (19.2%) did not qualify.
Of the 824 (80.3%) qualified individuals, 630 (76.5%) com-
pleted the online study survey and were compensated with
extra credit or entered to win one of two $50 gift cards
(Sample 1) or one of ten $30 gift cards (Sample 2). This
study was approved by the University Institutional Review
Board (Protocol #00016554). Participants provided informed
consent to participate.

Measures
Self-determined motives for drinking

SDT-based drinking motives were assessed using the
CRAI-Drinking, which demonstrates good structural validity
(Courtney et al., 2022). The CRAI-Drinking was adapted
from Sheldon et al’s (2017) generic Comprehensive Relative
Autonomy Index and originally included 24 items assessing
self-determined motives for drinking. Participants were asked:
“Why do I drink?”, and they rated each item on a 5-point
Likert scale from (0) not true for me to (4) very true for me.
Based on prior testing of structural validity (Courtney et al.,
2022), mean scores for the five factors of intrinsic (4 items,
a=0.82), identified (3 items, a=0.72), positive introjected (4
items, «=0.86), external (4 items, «=0.75), and amotivated
(4 items, @=0.78) behavioral regulations were used as inde-
pendent variables in subsequent models.

Drinking motives questionnaire

The 20-item DMQ assessed four motives for drinking
(Cooper, 1994): social («¢=0.87), coping («=0.87), enhancing

SUBSTANCE USE & MISUSE (&) 3

(x=0.84), and conformity (w=0.85) motives. Participants
rated each item on a 5-point Likert scale ranging from (1)
almost never/never to (5) almost always/always. Average
scores were calculated for each factor.

Alcohol use

Participants reported their alcohol use during a typical week
using the Daily Drinking Questionnaire (Collins et al., 1985).
A standard drink was defined in writing as 12 ounces (0z.)
of 5% beer, 8-90z. of 7% beer, 4-50z. of wine, a 1.50z. shot
of liquor (straight or in a mixed drink), or 120z. of hard
seltzer and was accompanied by a picture. Participants
reported the typical number of drinks consumed and hours
they drank on each day of the week. Responses were used to
calculate drinking volume (i.e. total drinks/week) and fre-
quency (ie. total drinking days/week) for a typical week.
Drinking intensity (i.e. drinks/day) was calculated by dividing
drinking volume by drinking frequency to estimate the aver-
age number of drinks consumed per drinking day (i.e. inten-
sity=total drinks per week/total drinking days per week).

Negative and positive drinking consequences

Negative and positive drinking consequences were assessed
using the 24-item Brief Young Adult Alcohol Consequences
Questionnaire (Kahler et al, 2005) and 15 items from the
Importance of Consequences of Drinking short form (Maggs,
1993; Patrick & Maggs, 2011), respectively. Participants
responded “Yes” or “No” for having experienced each conse-
quence and “Yes” responses were summed to calculate sepa-
rate values for the total number of negative or positive
consequences.

Demographics

Demographic characteristics were assessed using self-reports
of age, biological sex at birth, ethnicity, race, education,
work status, and student status.

Statistical analyses

We examined associations between the five CRAI-Drinking
behavioral regulations for drinking (i.e. intrinsic, identified,
positive introjected, external, and amotivated) with drinking
behaviors and consequences in the combined sample by
regressing typical drinking frequency (days/week), intensity
(drinks/day), number of negative consequences, and number
of positive consequences on all five CRAI-Drinking scores
simultaneously, while controlling for DMQ scores. Each
model also controlled for sample and sex due to sex differ-
ences in drinking behaviors and consequences, and the
models for negative and positive consequences controlled for
drinking intensity (drinks/day). Over-dispersed Poisson
regressions accounted for the skewed distribution of alcohol
use data. Incident rate ratios (IRR) and 95% ClIs were calcu-
lated by exponentiating the model estimates. Models with
and without the CRAI-Drinking scores were compared using
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Table 1. Sample characteristics.

Demographic characteristics
Race (n (%))

Sample 1 (N=274) Sample 2 (N=356) Combined sample (N=630)

White 224 (81.8) 301 (84.6) 525 (83.3)
Asian 25 (9.1) 23 (6.5) 48 (7.6)
Black 11 (4.0) 3 (0.8) 14 (2.2)
American Indian/Alaskan Native 1(0.4) 1(0.3) 2 (0.3)
Other 1(0.4) 4(1.1) 5 (0.8)
Mixed 9 (3.3) 18 (5.1) 27 (4.3)
Education level (n (%))P
High school degree or equivalent 93 (33.9) 134 (52.3)* 227 (36.0)
Some college or AA degree 118 (43.1) 203 (57.0)* 321 (50.8)
Bachelor’s Degree 26 (7.0) 17 (4.8)* 43 (6.8)
Post-Graduate Degree 37 (13.5) 1 (0.3)% 38 (6.0)
Work Status (n (%))
Full-time 40 (14.6) 2 (0.6)* 42 (6.7)
Part-time 2 (0.7) 0 (0.0) 2 (0.3)
Unemployed/Looking for Work 1(0.4) 0 (0.0) 1(0.2)
Student, not working 121 (44.2) 155 (43.5) 276 (43.8)
Student, working 108 (39.4) 198 (55.6)* 306 (48.6)
Other work status 2(0.7) 0 (0.0) 2 (0.3)
Student Type (n (%))
Undergraduate Student 208 (75.5) 347 (97.5)* 555 (88.1)
Post-Graduate Student 17 (6.2) 7 (2.0)* 24 (3.8)
Non-Student 43 (15.7) 2 (0.6)* 45 (7.1)
Alcohol Use Characteristics Mean+SD Mean+SD Mean+SD
Alcohol Use - Typical Week®
Frequency — Days per Week 29+14 3.5+£1.6% 32+15
Volume - Total Drinks per Week 11.2+84 18.2+13.1% 152+11.8
Intensity — Drinks per Day 39+23 5.1+2.8*% 8.5+49
Negative Drinking Consequences 6.1+5.0 7.8+6.2% 7.0+58
Positive Drinking Consequences’ - 8.5+£4.9% 8.5+49
CRAI-Drinking?
Intrinsic Regulation 2.6+09 2.9+0.9*% 2.8+09
Identified Regulation 0.8+0.8 1.2+1.1* 1.0+1.0
Positive Introjected Regulation 0.8+0.8 1.3£1.7% 1.1£1.0
External Regulation 0.7+0.7 0.8+0.8* 0.9+0.8
Amotivation 0.6+0.7 0.9+0.7* 0.8+0.8
Drinking Motives Questionnaire"
Social 32+£1.0 3.6+1.0% 3410
Coping 20+0.9 24+1.1* 22+1.0
Enhancing 2.8+09 3.3+1.0% 3.0+1.0
Conforming 1.5+0.7 1.7+09 1.6+0.8

Notes: *p<0.01 for difference between samples based on Chi-square test, t-test, or Wilcoxon test. SD: standard deviation; AA: Associate’s Degree; Min: minimum;
Max: maximum; 1QR: first quartile; 3QR: third quartile; CRAI-Drinking: Comprehensive Relative Autonomy Index for Drinking

aMissing data: Sample 1=3; Sample 2=6. "Missing data: Sample 1=0; Sample 2=1. Some college or AA degree includes some college education, Associate’s
degree, or trade school. Post-Graduate Degree includes Master’s degree, Doctoral degree, and professional degree (e.g. medical doctor). ‘Missing data: Sample
1=1; Sample 2=0. Student, not working includes undergraduate and graduate students who are not working any part-time or full-time job. Student, working
includes undergraduate and graduate students who are also working a part-time or full-time job. YMissing data: Sample 1=6; Sample 2=0. Post-Graduate
Student includes graduate and professional students. ®Drinking Frequency is the sum of the total number of days a person drank on a typical week. Drinking
volume was the sum of number drinks per day for typical week, with outliers (n=12) winsorized to 3 SDs above the mean. Drinking intensity was average drinks
per day, calculated as: frequency/volume. f Number of positive consequences over the past month only collected in Sample 2 (n=356). 9Combined sample
Cronbach’s alpha (a) and 95% confidence intervals (Cl). Intrinsic regulation a =0.82 (95% Cl: 0.78, 0.84). Identified regulation a =0.72 (95% Cl: 0.67, 0.76)
(excludes IDENT_1 item). Positive introjected regulation a =0.86 (95% Cl: 0.83, 0.87). External regulation a =0.75 (0.71, 0.78). Amotivation a =0.78 (0.74, 0.82).
"Combined sample Cronbach’s a and Cl. Social motives a=0.87 (95% Cl: 0.85, 0.89). Coping motives a =0.87 (95% Cl: 0.85, 0.89). Enhancing motives a=0.84
(0.82, 0.86). Conforming motives a =0.85 (0.82, 0.88).

F-tests and deviance-based pseudo-R-squared values, which
quantify the goodness of model fit to the data after includ-
ing the CRAI-Drinking scores (Mittlbéck & Waldhér, 2000).
Statistical significance was set at p<0.05. Data were analyzed
in R version 4.0.3 (R Core Team, 2020) and the package
ggplot, version 3.2.1(Wickham, 2016).

Results
Participant characteristics

The combined sample (N=630) was 55.1% female, 90.6%
non-Hispanic, 83.3% White, and 88.1% undergraduate stu-
dents with a mean (£SD) age of 21.5+4.7 years. Participants
drank alcohol on 3.2+1.5d per week, consumed 8.5+4.9

drinks per day, and experienced 7.0+£5.8 negative and
8.5+4.9 positive drinking consequences. Participants reported
high levels of social (3.4+1.0) and low levels of conformity
motives (1.6+0.8) for drinking. Table 1 provides descriptive
statistics for each sample and the combined sample, includ-
ing scores for each of the CRAI-Drinking scales. Sample 2
was significantly younger, included more students, was less
educated, reported greater alcohol consumption, more nega-
tive consequences, and higher levels of all motives except
conformity motives.

Table 2 presents the correlation matrix for the
CRAI-Drinking factors and average drinking frequency
(days/week) and intensity (drinks/day) for a typical week
and number of negative and positive drinking consequences.
CRAI-Drinking factors characterized by higher levels of
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Table 2. Correlation coefficient matrix of mean scores for all factors for the Comprehensive Relative Autonomy Index for Drinking and drinking frequency, intensity,
and number of negative and positive drinking consequences?.

CRAI-drinking factors

Drinking outcomes

Drinking Drinking Negative
INT IDENT POSREG EXTREG AMOT frequency intensity consequences
(1) ) 3) (4) (5) (6) 7) 8)
CRAI-drinking factors
INT (1)
IDENT (2) 0.50*
POSREG (3) 0.28* 0.53%
EXTREG (4) 0.07 0.34* 0.58*
AMOT (5) 0.01 0.23% 0.38* 0.49%
Drinking outcomes
Drinking frequency (6)° 0.36* 0.39% 0.24* 0.11 0.16*
Drinking intensity (7)¢ 0.27* 0.22% 0.25% 0.14* 0.09 0.09
Negative consequences (8)¢ 0.19% 0.28* 0.35% 0.35% 0.32* 0.31* 0.40*
Positive consequences (9)¢ 0.21* 0.29* 0.35* 0.23* 0.17* 0.23* 0.24* 0.44*

Notes: *p <0.00139. Bonferroni adjustment critical p for 36 tests = 0.00139; critical r=0.13.

CRAI-Drinking: Comprehensive Relative Autonomy Index for Drinking; INT: intrinsic regulation; IDENT: identified regulation; POSREG: positive introjected regulation;
NEGREG: negative introjected regulation; EXTREG: external regulation; AMOT: amotivation

aN=630. PDays/week. Drinks/day. Sum of negative drinking consequences participant experienced over the past month. ¢Sum of positive drinking consequences
participant experienced over the past month. Only collected in the cross-validation sample (n=356).

Table 3. Poisson regressions with drinking frequency, intensity, and number of negative and positive drinking consequences regressed on Comprehensive Relative
Autonomy Index for Drinking and Drinking Motives Questionnaire factors (n=630).

Drinking frequency - Drinking intensity — Number of negative drinking Number of positive drinking

Alcohol use outcomes Days/week? drinks/day® consequences® consequences®
CRAI-Drinking factors IRR [95% Cl] IRR [95% Cl] IRR [95% Cl] IRR [95% Cl]
Intrinsic regulation 1.14 [1.07, 1.20]*** 1.01 [0.95, 1.08] 1.01 [0.93, 1.10] 1.09 [1.01, 1.18]*
Identified regulation 1.11 [1.06, 1.16]*** 0.94 [0.89, 0.99]* 1.01 [0.94, 1.08] 1.02 [0.97, 1.08]
Positive introjected regulation 1.02 [0.96, 1.07] 1.07 [1.01, 1.15]* 1.02 [0.94, 1.10] 1.07 [1.00, 1.14]
External regulation 1.00 [0.93, 1.07] 1.01 [0.93, 1.10] 1.03 [0.93, 1.14] 1.00 [0.92, 1.09]
Amotivation 1.02 [0.97, 1.07] 1.00 [0.94, 1.06] 1.16 [1.08, 1.24]*** 1.00 [0.94, 1.06]
DMQ factors
Social motives 0.94 [0.89, 0.98]** 1.18 [1.12, 1.25]*** 1.02 [0.95, 1.10] 1.07 [1.00, 1.14]*
Coping motives 1.05 [1.00, 1.10]* 0.97 [0.92, 1.02] 1.11 [1.04, 1.19]** 1.01 [0.96, 1.07]
Enhancing motives 1.01 [0.95, 1.07] 1.11 [1.03, 1.19]** 1.08 [0.99, 1.18] 0.98 [0.91, 1.05]
Conformity motives 0.99 [0.93, 1.06] 0.95 [0.88, 1.02] 1.08 [0.99, 1.18] 1.07 [1.00, 1.16]
Male 1.08 [1.01, 1.16]* 1.42 [1.31, 1.55]*** 0.97 [0.87, 1.09] 0.91 [0.83, 1.00]

Sample (reference = 1)

0.94 [0.87, 1.01]

0.91 [0.84, 1.00]*

0.93 [0.84, 1.04]
1.09 [1.07, 1.11]***

Drinks/day -

1.01 [1.00, 1.03]

Notes: *p <0.05; **p <0.01; ***p<0.001.

IRR: incident rate ratio; Cl: confidence interval; CRAI-Drinking: Comprehensive Relative Autonomy Index for Drinking; DMQ: Drinking Motives Questionnaire

aDispersion parameter = 0.57. Pseudo-R-squared = 0.0989. "Dispersion parameter = 1.11. Pseudo R-squared = 0.0174. <Sum of negative drinking consequences
participant experienced over the past month. Dispersion parameter = 2.82. Pseudo-R-squared = 0.0352. 9Sum of positive drinking consequences participant
experienced over the past month. Only collected in the cross-validation sample (n=356). Dispersion parameter = 1.42. Pseudo R-squared = 0.0338.

autonomy were more highly correlated with drinking fre-
quency than factors characterized by low or no autonomy
(e.g. high autonomy intrinsic regulation and drinking fre-
quency: r=0.36 versus no autonomy amotivation and drink-
ing frequency: r=0.16). As hypothesized, CRAI-Drinking
factors characterized by lower levels of autonomy were more
highly correlated with negative drinking consequences than
factors characterized by lower autonomy (e.g. low autonomy
external regulation and negative consequences: r=0.35 ver-
sus high autonomy intrinsic regulation and negative conse-
quences: r=0.19).

Table 3 presents the Poisson regressions for drinking fre-
quency, intensity, and number of negative and positive
drinking consequences regressed on CRAI-Drinking scores.
All analyses adjusted for scores on the DMQ and sex. Figure
2(a,b) shows the IRR for associations between individual
behavioral regulations and drinking frequency (2a), drinking
intensity (2b), negative consequences (2¢), and positive con-
sequences (2d), and the results for each model are presented
in detail below.

Drinking frequency

Higher intrinsic (IRR = 1.14, 95% CI [1.07, 1.20]) and iden-
tified (IRR = 1.11, 95% CI [1.06, 1.16]) regulations, the two
highest autonomy CRAI-Drinking factors, were associated
with greater drinking frequency - drinking on more days
per week, above and beyond the effects of the DMQ factors
and sex. Positive introjected regulation, external regulation,
and amotivation were not associated with drinking fre-
quency. Including CRAI-Drinking scores improved model fit
(F5 576 = 12.17, p<0.001). The model had a pseudo-R-squared
value of 0.099, indicating that, after accounting for DMQ
scores and sex, approximately 9.9% of deviance in drinking
frequency was explained by CRAI-Drinking scores.

Drinking intensity

Higher identified regulation was associated with lower drink-
ing intensity (i.e. consuming fewer drinks/day; IRR = 0.94,
95% CI [0.89, 0.99]), and higher positive introjection, a
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Figure 2. Incident rate ratios for associations between behavioral regulations for drinking and drinking behaviors and consequences.

Figure 2(a—d) shows the incident rate ratios (IRR) and 95% confidence intervals for the IRRs from the over-dispersed Poisson regression models testing associations between the
CRAI-Drinking’s individual behavioral regulations for drinking with drinking frequency (2a), drinking intensity (2b), negative drinking consequences (2c), and positive drinking conse-
quences (2d). When the IRR and associated 95% confidence interval do not cross the blue line, this indicates a statistically significant association between individual behavioral regulation
for drinking and the drinking-related outcome, with values above line indicating a positive association and values below the line indicating a negative association.

factor in the middle of the CRAI-Drinking autonomy con-
tinuum, was associated with greater drinking intensity (i.e.
consuming more drinks/day; IRR = 1.07, 95% CI [1.01,
1.14]), above and beyond the effects of the DMQ factors
and sex. Intrinsic regulation, external regulation, and amoti-
vation were not associated with drinking intensity. Including
CRAI-Drinking scores did not significantly improve model
fit (F55,6 = 2.00, p=0.08). The model had a pseudo-R-
squared value of 0.017, indicating that, after accounting for
DMQ scores and sex, approximately 1.7% of deviance in
drinking intensity was explained by CRAI-Drinking scores.

Negative drinking consequences

Higher amotivation (IRR = 1.16, 95% CI [1.08, 1.24]), a fac-
tor characterized by no autonomy, was associated with expe-
riencing more negative drinking consequences, above and

beyond the effects of the DMQ factors, sex, and alcohol
consumption. Intrinsic, identified, positive introjected, and
external regulations were not associated with negative drink-
ing consequences. Including CRAI-Drinking scores improved
model fit (F;,,, = 4.74, p<0.001). The model had a
pseudo-R-squared value of 0.037, indicating that, after
accounting for DMQ scores, sex, and alcohol consumption,
approximately 3.7% of deviance in drinking frequency was
explained by CRAI-Drinking scores.

Positive drinking consequences

Higher intrinsic regulation (IRR = 1.09, 95% CI [1.01, 1.18]),
the highest autonomy factor, was associated with experienc-
ing more positive drinking consequences, above and beyond
the effects of the DMQ factors, sex, and alcohol consump-
tion. Identified regulation, positive introjected regulation,



external regulation, and amotivation were not associated
with  positive  drinking  consequences. Including
CRAI-Drinking scores improved model fit (F;5,, = 4.89,
p<0.001). The model had a pseudo-R-squared value of
0.034, indicating that, after accounting for DMQ scores, sex,
and alcohol consumption, approximately 3.4% of deviance in
drinking frequency was explained by CRAI-Drinking scores.

Discussion

This study examined the associations between five individual
self-determined behavioral regulations for drinking (intrin-
sic, identified, positive introjected, external, and amotivated
regulations) with drinking behaviors and consequences in a
sample of primarily young adults. To our knowledge, this is
the first study examining associations with individual behav-
ioral regulations for drinking, particularly amotivation, as
previous research dichotomized self-determined motives for
drinking (Chawla et al, 2009; Knee & Neighbors, 2002;
Neighbors et al., 2004), or examined self-determined motives
for responsible drinking (Richards et al., 2020, Richards,
Morera, et al., 2021; Richards, Pearson, et al, 2021). We
found that each of the five individual SDT-based behavioral
regulations were uniquely associated with drinking behaviors
and consequences. A novel contribution of this study was
that greater amotivation (i.e. a lack of motivation) for drink-
ing was associated with more negative drinking conse-
quences, regardless of the amount of alcohol consumed.
Overall, our findings were consistent with SDT such that
autonomously-motivated  drinking  corresponded  with
low-risk, high-enjoyment drinking, whereas amotivated
drinking corresponded with high-risk, low-enjoyment drink-
ing behaviors and outcomes (Ryan & Connell, 1989; Ryan &
Deci, 2000, 2017; Sheldon et al., 2017).

Higher intrinsic regulation was associated with greater
drinking frequency but not with drinking intensity. This
contrasts with one previous study that included all types of
college student drinkers (Neighbors et al., 2004), but aligned
with other studies indicating that greater autonomous moti-
vation predicts more pre-partying drinking intentions and
greater internal locus of control predicts less high-risk drink-
ing (Caudwell & Hagger, 2015; Knee & Neighbors, 2002).
Higher intrinsic regulation also corresponded with more
positive drinking consequences, which was expected given
that positive consequences include drinking for fun (ie.
intrinsic regulation) (Maggs, 1993; Patrick & Maggs, 2011).
It also supports the idea that drinking for fun or enjoyment
may increase the likelihood of experiencing positive drink-
ing outcomes, thereby reinforcing subsequent drinking
behavior. This aligns with SDT and with research across
behavioral domains indicating that autonomous motivation
is associated with healthier, less risky behaviors, and better
behavioral outcomes (Bhowmick et al., 2019; Koski-Jannes,
1994; Lassi et al, 2019; S. W. Ng & Popkin, 2012; Ryan
et al., 2008; Ryan & Connell, 1989; Ryan & Deci, 2000, 2017;
Sheldon et al., 2017). These findings suggest that drinking
due to intrinsic motives may support individuals in experi-
encing low-risk, enjoyable drinking experiences. Given
increasing evidence that people can recover from harmful
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drinking behaviors without fully abstaining from drinking
(Witkiewitz et al., 2020), this finding has important implica-
tions for harm reduction-based alcohol interventions. Future
harm reduction interventions in high-risk drinkers could use
existing SDT-based techniques, such as identifying barriers
to change, that have been proven to be effective in enhanc-
ing intrinsic motivation and promoting positive health
behavior change, as a means to promote low-risk,
high-enjoyment drinking behaviors (Gillison et al., 2019;
Ntoumanis et al., 2021; Patrick & Maggs, 2011; Richards,
Morera, et al, 2021; Richards, Pearson, et al, et al, 2021;
Ryan et al., 2008).

Higher identified regulation was associated with greater
drinking frequency and, similar to prior literature, lower
drinking intensity (Neighbors et al., 2004, 2007). Also con-
sistent with prior literature (Knee & Neighbors, 2002;
Neighbors et al., 2003), higher positive introjected regulation,
a less autonomous form of motivation, was associated with
greater drinking intensity. This pattern of findings aligns
with prior research indicating that identified regulation is
more strongly associated with positive behavioral patterns
and outcomes than positive introjected regulation (Assor
et al., 2009; Ryan & Deci, 2000). This has important impli-
cations for the role self-worth plays as a desired outcome
versus motive for a behavior (Assor et al., 2009; Neighbors
et al., 2004; Ryan & Brown, 2003). While stable self-esteem
is desirable, if self-esteem is a primary motive for behavior
it can create internal pressure and fragile feelings of self-worth
that are potentially detrimental (Assor et al., 2009; Neighbors
et al., 2004). Indeed, Neighbors et al. (2004) found that
when self-esteem was a motive for behavior, it was associ-
ated with greater drinking frequency and negative conse-
quences. In contrast, some research suggests that self-esteem
motivation may be healthier or less toxic than researchers
previously thought (Crocker & Park, 2004; Sheldon et al,
2017); however, the role of self-esteem as an outcome versus
motive for behavior (i.e. identified versus positive introjected
regulations) remains unclear. Additional research clarifying
the role of self-esteem in predicting future drinking behav-
iors and consequences is needed to inform the selection of
appropriate intervention strategies that enhance self-esteem
in a way that facilitates lower-risk drinking behaviors.

In contrast with prior research, external regulation was
not associated with drinking-related behaviors or outcomes.
Previous research typically found that greater controlled
motivation, which includes external regulation, was associ-
ated with greater alcohol use (Knee & Neighbors, 2002;
Neighbors et al., 2004, 2007). This may be due to our mod-
els controlling for conformity motives which were highly
correlated (r=0.76) with external regulation and may have
reduced our ability to detect effects of external regulation
(Cooper, 1994; Gagné et al., 2015; Roth et al.,, 2006; Ryan &
Connell, 1989; Ryan & Deci, 2000, 2017; Sheldon et al,
2017). Indeed, external regulation was significantly associ-
ated with more negative drinking consequences when not
controlling for conformity motives, suggesting that the high
collinearity impacted our findings (Supplemental Table 1).
The lack of significant associations between external regula-
tion and drinking may also be due to previous studies
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combining introjected, external, and amotivated regulations
to compare controlled versus autonomous motivation for
drinking (Knee & Neighbors, 2002; Neighbors et al., 2004,
2007). Given that positive introjection and amotivation were
consistently and positively associated with drinking intensity
and negative consequences, respectively, our findings high-
light the value of examining each of SDT’ individual behav-
ioral regulations. These behavioral regulations are
independent constructs (Ng et al., 2012) and, in some cases,
respond differently to the same intervention strategy
(Ntoumanis et al., 2021). For example, a meta-analysis found
that using an SDT-based strategy that supports an individu-
al's ability to succeed increased controlled motivation (a
combination of external and introjected regulation), but
decreased amotivation (Ntoumanis et al., 2021). These dif-
fering responses highlight the need to disentangle individual
behavioral regulations to inform clinical practice and harm
reduction intervention development (Ntoumanis et al., 2021;
Richards, Morera, et al, 2021; Richards, Pearson, et al.,
et al.,, 2021).

Among the behavioral regulations assessed via the
CRAI-Drinking, amotivation is distinct because it represents
a completely non-regulated form of motivation characterized
by unclear or unknown reasons for drinking (Ryan &
Connell, 1989; Ryan & Deci, 2000, 2017; Sheldon et al,
2017). Despite the unique nature of amotivation, no prior
research (to our knowledge) has investigated how amotiva-
tion for drinking relates to drinking behaviors and conse-
quences. We found that, regardless of how much alcohol an
individual consumed, if they reported greater amotivation,
they experienced more negative drinking consequences. This
aligns with research indicating that greater amotivation for
using protective behavioral strategies is associated with more
negative consequences and less use of protective behavioral
strategies (Richards, Morera, et al., 2021; Richards, Pearson,
et al,, et al., 2021). Individuals with greater amotivation may
experience more negative drinking consequences due to
using fewer protective behavioral strategies and/or due to
their greater susceptibility to engage in risky drinking
(Hagger & Hamilton, 2021; Hofmann et al., 2009). These
potential behavioral and psychological explanations may be
related to the neurological mechanisms underlying
amotivation.

Amotivation is a commonly reported symptom of mood
disorders, such as depression, and overlaps with other symp-
toms such as anhedonia (i.e. loss of interest or pleasure),
fatigue, and indecisiveness, all of which negatively predict
long-term outcomes (American Psychiatric Association,
2013; Calabrese et al,, 2014; Lavretsky et al., 2007). These
symptoms appear to be rooted in neurological dysfunctions
of the mesocorticolimbic dopamine system and fronto-striatal
region of the brain that blunt people’s sensitivity to momen-
tary and anticipated rewards and punishments, which are
also accompanied by abnormal behavioral responses, such as
impaired decision making (Cella et al., 2010; Eshel & Roiser,
2010; Martin-Soelch, 2009; Ubl et al., 2015). These underly-
ing neurological mechanisms, impaired decision making,
and/or comorbid mood disorders may help account for
greater amotivation being associated with more negative

drinking consequences, less use of protective behavioral
strategies, and more impulsive drinking (Hofmann et al,
2009; Richards, Morera, et al., 2021; Richards, Pearson, et al.,
et al.,, 2021). Additional research is needed to investigate the
mechanisms related to amotivation and drinking behaviors
and consequences. Irrespective of the exact mechanism(s),
we hypothesize that amotivation for drinking may be predic-
tive of young adults maintaining high risk drinking behav-
iors or transitioning toward overt alcohol use disorders later
in life, though future research is required to test this hypoth-
esis (Richards, Morera, et al., 2021; Richards, Pearson, et al.,
et al., 2021).

Our findings have important implications for intervention
development and clinical practice. For intervention, deliver-
ing interventions in community settings and using proven
SDT-based strategies, such as supporting an individual’s abil-
ity to succeed and identifying barriers to change, have the
potential to reduce amotivation for drinking and its related
consequences (Ntoumanis et al., 2021). For clinical practice,
screening for amotivation and risk of comorbid mood disor-
ders may help identify individuals who could benefit from
coordinated clinical care targeting underlying mood disor-
ders alongside harm reduction decision-making strategies
(American Psychiatric Association, 2013; Calabrese et al,
2014; Hofmann et al., 2009; Richards, Morera, et al., 2021;
Richards, Pearson, et al., et al., 2021).

Limitations

The study was limited to two convenience samples of adults
were predominantly White, and non-Hispanic, undergradu-
ate students. More diverse samples, including samples of
people with alcohol use disorder, would strengthen the abil-
ity to generalize our findings about associations with drink-
ing behaviors and consequences to clinical populations and
to adults from other racial/ethnic groups or to adolescents,
middle-aged, or older adults. Response options for the
CRAI-Drinking were modified from the original survey to
align with other SDT-based measures (Markland & Tobin,
2004), which may have affected findings. We used retrospec-
tive self-reported measures of drinking behaviors and conse-
quences. Self-report measures are subject to recall and social
desirability biases that may result in over- or under-reporting
alcohol consumption and/or consequences, which would
alter model estimates (Andreasson, 2016; Russell et al,
2022). Self-reports also fail to capture biological alcohol
exposure, which is a more meaningful predictor of negative
drinking consequences than self-reported number of drinks
(Andreasson, 2016; Bond et al., 2014; Greenfield et al., 2014;
Pearson et al., 2016; Russell et al., 2022). Future studies
should use device-based measures of biological alcohol expo-
sure, such as transdermal alcohol sensors, to overcome these
limitations of self-report (Ariss et al., 2023; Ash et al., 2022;
Courtney et al., 2023). Lastly, the CRAI-Drinking assessed
contextual motivation for drinking, which represents an
individual’s average motivational orientation toward drinking
(Vallerand, 1997). Future work should also investigate
self-determined situational motivation for drinking, which
represents an individual’s motivation for drinking at a given



point in time (Vallerand, 1997). This would provide infor-
mation about how self-determined motives for drinking vary
across situations and their predictive value related to drink-
ing behaviors and consequences. In general, future work
evaluating the predictive value of CRAI-Drinking SDT-based
drinking motives at both the contextual and situational lev-
els is warranted to help inform researchers about the most
useful motivational level at which to measure SDT-based
drinking motives and to inform future intervention research.

Conclusions

The five SDT-based behavioral regulations for drinking
assessed via the CRAI-Drinking were uniquely associated
with drinking behaviors and consequences in adults, above
and beyond the effects of sex, drinking intensity, and other
drinking motives (i.e. the DMQ). Adults high in autono-
mous reasons for drinking reported low-risk, high-enjoyment
drinking experiences. In contrast, adults with higher scores
for amotivation for drinking reported riskier drinking expe-
riences related to more negative consequences, even after
accounting for drinking intensity, suggesting that high amo-
tivation for drinking may be a novel variable that signals
future alcohol-related risks. These findings support the idea
that SDT provides a useful framework for understanding
drinking motives, behaviors, and consequences. Future
research exploring how SDT’s individual behavioral regula-
tions predict risk for alcohol use disorder or drinking tran-
sitions during young adulthood and later into life could
inform clinical practice and interventions focused on reduc-
ing negative drinking consequences and promoting transi-
tions toward lower risk drinking behaviors.

CRediT author statement

Jimikaye Courtney: Conceptualization, Methodology, Formal
analysis, Data Curation, Writing—Original Draft; Michael
Russell: Conceptualization, Writing—Review and Editing;
David Conroy: Conceptualization, Writing—Review and
Editing.

Disclosure statement

The authors report no conflict of interest.

Funding

Dr. Courtney was supported by the Prevention and Methodology
Training Program (T32 DA017629; MPIs: J. Maggs & S. Lanza) with
funding from the National Institute on Drug Abuse. The content is
solely the responsibility of the authors and does not necessarily repre-
sent the official views of the NIH.

ORCID

J. B. Courtney
M. A. Russell

http://orcid.org/0000-0002-4609-4984
http://orcid.org/0000-0002-3956-604X

SUBSTANCE USE & MISUSE (&) 9

Data availability statement

The data that support the findings of this study are available from the
corresponding author, JBC, upon reasonable request.

References

American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders. (5th ed.). American Psychiatric
Association. https://doi.org/10.1176/appi.books.9780890425596

Andreasson, S. (2016). Better options than self-report of consumption.
Addiction (Abingdon, England), 111(10), 1727-1728. https://doi.
org/10.1111/add.13278

Ariss, T., Fairbairn, C. E., & Bosch, N. (2023). Examining new-
generation transdermal alcohol biosensor performance across labora-
tory and field contexts. Alcohol, Clinical & Experimental Research,
47(1), 50-59. https://doi.org/10.1111/acer.14977

Ash, G. L, Gueorguieva, R., Barnett, N. P, Wang, W., Robledo, D. S,
DeMartini, K. S., Pittman, B., Redeker, N. S., O'Malley, S. S., &
Fucito, L. M. (2022). Sensitivity, specificity, and tolerability of the
BACTrack Skyn compared to other alcohol monitoring approaches
among young adults in a field-based setting. Alcoholism, Clinical and
Experimental ~Research, 46(5), 783-796. https://doi.org/10.1111/
acer.14804

Assor, A., Vansteenkiste, M., & Kaplan, A. (2009). Identified versus
introjected approach and introjected avoidance motivations in school
and in sports: The limited benefits of self-worth strivings. Journal of
Educational Psychology, 101(2), 482-497. https://doi.org/10.1037/
a0014236

Bhowmick, M., Kulkarni, S., & Gaikwad, S. (2019). Study of locus of
control and readiness to change in patients of alcohol dependence
syndrome with relation to severity of alcohol dependence. MedPulse
- International Journal of Psychology, 12(2), 43-49. https://doi.
org/10.26611/1071224

Bond, J. C., Greenfield, T. K., Patterson, D., & Kerr, W. C. (2014).
Adjustments for drink size and ethanol content: New results from a
self-report diary and transdermal sensor validation study. Alcoholism,
Clinical and Experimental Research, 38(12), 3060-3067. https://doi.
org/10.1111/acer.12589

Calabrese, J. R., Fava, M., Garibaldi, G., Grunze, H., Krystal, A. D.,
Laughren, T., Macfadden, W.,, Marin, R., Nierenberg, A. A., & Tohen,
M. (2014). Methodological approaches and magnitude of the clinical
unmet need associated with amotivation in mood disorders. Journal
of Affective Disorders, 168, 439-451. https://doi.org/10.1016/j.
jad.2014.06.056

Caudwell, K. M., & Hagger, M. S. (2015). Predicting alcohol pre-drinking
in Australian undergraduate students using an integrated theoretical
model. Applied Psychology. Health and Well-Being, 7(2), 188-213.
https://doi.org/10.1111/aphw.12044

CDC. (2020). Impaired driving: Get the facts. Centers for Disease
Control and Prevention. https://www.cdc.gov/transportationsafety/
impaired_driving/impaired-drv_factsheet.html

Cella, M., Dymond, S, & Cooper, A. (2010). Impaired flexible
decision-making in major depressive disorder. Journal of Affective
Disorders, 124(1-2), 207-210. https://doi.org/10.1016/j.jad.2009.11.013

Chawla, N., Neighbors, C., Logan, D., Lewis, M. A., & Fossos, N.
(2009). Perceived approval of friends and parents as mediators of the
relationship between self-determination and drinking. Journal of
Studies on Alcohol and Drugs, 70(1), 92-100. https://doi.org/10.15288/
jsad.2009.70.92

Cherpitel, C. J., Ye, Y., Andreuccetti, G., Stockwell, T., Vallance, K,
Chow, C., & Brubacher, J. R. (2017). Risk of injury from alcohol,
marijuana and other drug use among emergency department pa-
tients. Drug and Alcohol Dependence, 174, 121-127. https://doi.
org/10.1016/j.drugalcdep.2017.01.019

Collins, R. L., Parks, G. A., & Marlatt, G. A. (1985). Social determi-
nants of alcohol consumption: The effects of social interaction and
model status on the self-administration of alcohol. Journal of
Consulting and Clinical Psychology, 53(2), 189-200. https://doi.org/10
.1037/0022-006X.53.2.189


https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1111/add.13278
https://doi.org/10.1111/add.13278
https://doi.org/10.1111/acer.14977
https://doi.org/10.1111/acer.14804
https://doi.org/10.1111/acer.14804
https://doi.org/10.1037/a0014236
https://doi.org/10.1037/a0014236
https://doi.org/10.26611/1071224
https://doi.org/10.26611/1071224
https://doi.org/10.1111/acer.12589
https://doi.org/10.1111/acer.12589
https://doi.org/10.1016/j.jad.2014.06.056
https://doi.org/10.1016/j.jad.2014.06.056
https://doi.org/10.1111/aphw.12044
https://www.cdc.gov/transportationsafety/impaired_driving/impaired-drv_factsheet.html
https://www.cdc.gov/transportationsafety/impaired_driving/impaired-drv_factsheet.html
https://doi.org/10.1016/j.jad.2009.11.013
https://doi.org/10.15288/jsad.2009.70.92
https://doi.org/10.15288/jsad.2009.70.92
https://doi.org/10.1016/j.drugalcdep.2017.01.019
https://doi.org/10.1016/j.drugalcdep.2017.01.019
https://doi.org/10.1037/0022-006X.53.2.189
https://doi.org/10.1037/0022-006X.53.2.189

10 J.B.COURTNEY ET AL.

Cooper, M. L. (1994). Motivations for alcohol use among adolescents:
Development and validation of a four-factor model. Psychological
Assessment, 6(2), 117-128. https://doi.org/10.1037/1040-3590.6.2.117

R Core Team. (2020). R A language and environment for statistical comput-
ing. R Foundation for Statistical Computing. https://www.r-project.org/

Courtney, J. B, Russell, M. A., & Conroy, D. E. (2022). Assessing
self-determined motivations for drinking alcohol via the comprehen-
sive relative autonomy index for drinking. https://doi.org/10.31219/
osf.io/z3u4b

Courtney, J. B., Russell, M. A., & Conroy, D. E. (2023). Acceptability
and validity of using the BACtrack Skyn wrist-worn transdermal al-
cohol concentration sensor to capture alcohol use across 28 days
under naturalistic conditions - A pilot study. Alcohol (Fayetteville,
NY), 108, 30-43. https://doi.org/10.1016/j.alcohol.2022.11.004

Cox, W. M. (Ed.). (1990). Why people drink: Parameters of alcohol as a
reinforcer. Gardner Press.

Cox, W. M., & Klinger, E. (1988). A motivational model of alcohol use.
Journal of Abnormal Psychology, 97(2), 168-180. https://doi.org/10.1
037/0021-843X.97.2.168

Crocker, ], & Park, L. E. (2004). The costly pursuit of self-esteem.
Psychological Bulletin, 130(3), 392-414. https://doi.org/10.1037/0033-
2909.130.3.392

Eshel, N., & Roiser, J. P. (2010). Reward and punishment processing in
depression.  Biological ~Psychiatry, 68(2), 118-124. https://doi.
org/10.1016/j.biopsych.2010.01.027

Gagné, M., Forest, ], Vansteenkiste, M., Crevier-Braud, L., van den
Broeck, A., Aspeli, A. K, Bellerose, J., Benabou, C., Chemolli, E.,
Giintert, S. T., Halvari, H., Indiyastuti, D. L., Johnson, P. A., Molstad,
M. H., Naudin, M., Ndao, A., Olafsen, A. H., Roussel, P, Wang, Z.,
& Westbye, C. (2015). The multidimensional work motivation scale:
Validation evidence in seven languages and nine countries. European
Journal of Work and Organizational Psychology, 24(2), 178-196.
https://doi.org/10.1080/1359432X.2013.877892

Gillison, E, Rouse, P, Standage, M., Sebire, S. J., & Ryan, R. M. (2019).
A meta-analysis of techniques to promote motivation for health
behaviour change from a self-determination theory perspective.
Health Psychology Review, 13(1), 110-130. https://doi.org/10.1080/17
437199.2018.1534071

Gorka, S. M., Hedeker, D., Piasecki, T. M., & Mermelstein, R. (2017).
Impact of alcohol use motives and internalizing symptoms on mood
changes in response to drinking: An ecological momentary assess-
ment investigation. Drug and Alcohol Dependence, 173, 31-38.
https://doi.org/10.1016/j.drugalcdep.2016.12.012

Greenfield, T. K., Bond, J., & Kerr, W. C. (2014). Biomonitoring for
improving alcohol consumption surveys: The new gold standard?
Alcohol Research: Current Reviews, 36(1), 39-45. https://pmc.ncbi.
nlm.nih.gov/articles/PMC4432857/

Hagger, M. S., & Hamilton, K. (2021). General causality orientations in
self-determination theory: Meta-analysis and test of a process model.
European  Journal of Personality, 35(5), 710-735. https://doi.
org/10.1177/0890207020962330

Hingson, R. W,, Zha, W,, & Weitzman, E. R. (2009). Magnitude of and
trends in alcohol-related mortality and morbidity among US college stu-
dents ages 18-24, 1998-2005. Journal of Studies on Alcohol and Drugs.
Supplement, s16(16), 12-20. https://doi.org/10.15288/jsads.2009.516.12

Hingson, R. W, Zha, W., & White, A. M. (2017). Drinking beyond the
binge Threshold: Predictors, consequences, and changes in the US.
American Journal of Preventive Medicine, 52(6), 717-727. https://doi.
org/10.1016/j.amepre.2017.02.014

Hofmann, W., Friese, M., & Strack, E (2009). Impulse and self-control
from a dual-systems perspective. Perspectives on Psychological Science:
A Journal of the Association for Psychological Science, 4(2), 162-176.
https://doi.org/10.1111/j.1745-6924.2009.01116.x

Kahler, C. W, Strong, D. R., & Read, J. P. (2005). Toward efficient and
comprehensive measurement of the alcohol problems continuum in
college students: The brief young adult alcohol consequences ques-
tionnaire. Alcoholism, Clinical and Experimental Research, 29(7),
1180-1189. https://doi.org/10.1097/01.ALC.0000171940.95813.A5

Knee, C. R., & Neighbors, C. (2002). Self-determination, perception of
peer pressure, and drinking among college students. Journal of

Applied Social Psychology, 32(3), 522-543. https://doi.org/10.1111/
j-1559-1816.2002.tb00228.x

Koski-Jannes, A. (1994). Drinking-related locus of control as a predic-
tor of drinking after treatment. Addictive Behaviors, 19(5), 491-495.
https://doi.org/10.1016/0306-4603(94)90004-3

Kuntsche, E., & Cooper, M. L. (2010). Drinking to have fun and to get
drunk: Motives as predictors of weekend drinking over and above
usual drinking habits. Drug and Alcohol Dependence, 110(3), 259-
262. https://doi.org/10.1016/j.drugalcdep.2010.02.021

Kuntsche, E., Knibbe, R., Gmel, G., & Engels, R. (2005). Why do young
people drink? A review of drinking motives. Clinical Psychology
Review, 25(7), 841-861. https://doi.org/10.1016/j.cpr.2005.06.002

Kuntsche, E., & Miiller, S. (2012). Why do young people start drinking:
Motives for first-time alcohol consumption and links to risky drink-
ing in early adolescence. European Addiction Research, 18(1), 34-39.
https://doi.org/10.1159/000333036

Lassi, G., Taylor, A. E., Mahedy, L., Heron, ], Eisen, T., & Munafo, M.
R. (2019). Locus of control is associated with tobacco and alcohol
consumption in young adults of the Avon Longitudinal Study of
Parents and Children. Royal Society Open Science, 6(3), 181133.
https://doi.org/10.1098/rs0s.181133

Lavretsky, H., Ballmaier, M., Pham, D., Toga, A., & Kumar, A. (2007).
Neuroanatomical characteristics of geriatric apathy and depression: A
magnetic resonance imaging study. The American Journal of Geriatric
Psychiatry, 15(5), 386-394. https://doi.org/10.1097/JGP.0b013¢3180325a16

Levesque, C. S, Williams, G. C., Elliot, D., Pickering, M. A,
Bodenhamer, B., & Finley, P. J. (2007). Validating the theoretical
structure of the Treatment Self-Regulation Questionnaire (TSRQ)
across three different health behaviors. Health Education Research,
22(5), 691-702. https://doi.org/10.1093/her/cyl148

Maggs, J. L. (1993). Adolescent alcohol use as a goal-directed behavior.
University of Victoria.

Markland, D., & Tobin, V. (2004). A modification to the behavioural
regulation in exercise questionnaire to Include an assessment of
amotivation. Journal of Sport and Exercise Psychology, 26(2), 191-
196. https://doi.org/10.1123/jsep.26.2.191

Martin-Soelch, C. (2009). Is depression associated with dysfunction of
the central reward system? Biochemical Society Transactions, 37(Pt
1), 313-317. https://doi.org/10.1042/BST0370313

Mittlbock, M., & Waldhor, T. (2000). Adjustments for R2-measures for
poisson regression models. Computational Statistics & Data Analysis,
34(4), 461-472. https://doi.org/10.1016/S0167-9473(99)00113-9

Moure-Rodriguez, L., Caamaio-Isorna, E, Doallo, S., Juan-Salvadores,
P, Corral, M., Rodriguez-Holguin, S., & Cadaveira, F. (2014). Heavy
drinking and alcohol-related injuries in college students. Gaceta
Sanitaria, 28(5), 376-380. https://doi.org/10.1016/j.gaceta.2014.02.017

Neighbors, C., Larimer, M. E.,, Markman Geisner, I, & Knee, C. R.
(2004). Feeling controlled and drinking motives among college stu-
dents: Contingent self-esteem as a mediator. Self and Identity, 3(3),
207-224. https://doi.org/10.1080/13576500444000029

Neighbors, C., Lewis, M. A., Fossos, N., & Grossbard, J. R. (2007).
Motivation and risk behaviors: A self-determination perspective. In
L. V. Brown (Ed.), Psychology of motivation (pp. 99-113). Nova
Science Publishers.

Neighbors, C., Walker, D. D., & Larimer, M. E. (2003). Expectancies
and evaluations of alcohol effects among college students:
Self-determination as a moderator. Journal of Studies on Alcohol,
64(2), 292-300. https://doi.org/10.15288/jsa.2003.64.292

Ng, J. Y. Y., Ntoumanis, N., Thegersen-Ntoumani, C., Deci, E. L., Ryan,
R. M., Duda, J. L., & Williams, G. C. (2012). Self-determination the-
ory applied to health contexts: A meta-analysis. Perspectives on
Psychological Science: A Journal of the Association for Psychological
Science, 7(4), 325-340. https://doi.org/10.1177/1745691612447309

Ng, S. W,, & Popkin, B. M. (2012). Time use and physical activity: A
shift away from movement across the globe: Declines in movement
across the globe. Obesity Reviews, 13(8), 659-680. https://doi.
org/10.1111/j.1467-789X.2011.00982.x

Nogg, K. A, Vaughn, A. A, Levy, S. S, & Blashill, A. J. (2021).
Motivation for physical activity among US adolescents: A
self-determination theory perspective. Annals of Behavioral Medicine:


https://doi.org/10.1037/1040-3590.6.2.117
https://www.r-project.org/
https://doi.org/10.31219/osf.io/z3u4b
https://doi.org/10.31219/osf.io/z3u4b
https://doi.org/10.1016/j.alcohol.2022.11.004
https://doi.org/10.1037/0021-843X.97.2.168
https://doi.org/10.1037/0021-843X.97.2.168
https://doi.org/10.1037/0033-2909.130.3.392
https://doi.org/10.1037/0033-2909.130.3.392
https://doi.org/10.1016/j.biopsych.2010.01.027
https://doi.org/10.1016/j.biopsych.2010.01.027
https://doi.org/10.1080/1359432X.2013.877892
https://doi.org/10.1080/17437199.2018.1534071
https://doi.org/10.1080/17437199.2018.1534071
https://doi.org/10.1016/j.drugalcdep.2016.12.012
https://pmc.ncbi.nlm.nih.gov/articles/PMC4432857/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4432857/
https://doi.org/10.1177/0890207020962330
https://doi.org/10.1177/0890207020962330
https://doi.org/10.15288/jsads.2009.s16.12
https://doi.org/10.1016/j.amepre.2017.02.014
https://doi.org/10.1016/j.amepre.2017.02.014
https://doi.org/10.1111/j.1745-6924.2009.01116.x
https://doi.org/10.1097/01.ALC.0000171940.95813.A5
https://doi.org/10.1111/j.1559-1816.2002.tb00228.x
https://doi.org/10.1111/j.1559-1816.2002.tb00228.x
https://doi.org/10.1016/0306-4603(94)90004-3
https://doi.org/10.1016/j.drugalcdep.2010.02.021
https://doi.org/10.1016/j.cpr.2005.06.002
https://doi.org/10.1159/000333036
https://doi.org/10.1098/rsos.181133
https://doi.org/10.1097/JGP.0b013e3180325a16
https://doi.org/10.1093/her/cyl148
https://doi.org/10.1123/jsep.26.2.191
https://doi.org/10.1042/BST0370313
https://doi.org/10.1016/S0167-9473(99)00113-9
https://doi.org/10.1016/j.gaceta.2014.02.017
https://doi.org/10.1080/13576500444000029
https://doi.org/10.15288/jsa.2003.64.292
https://doi.org/10.1177/1745691612447309
https://doi.org/10.1111/j.1467-789X.2011.00982.x
https://doi.org/10.1111/j.1467-789X.2011.00982.x

A Publication of the Society of Behavioral Medicine, 55(2), 133-143.
https://doi.org/10.1093/abm/kaaa037

Ntoumanis, N., Ng, J. Y. Y., Prestwich, A., Quested, E., Hancox, J. E,,
Thegersen-Ntoumani, C., Deci, E. L., Ryan, R. M., Lonsdale, C., &
Williams, G. C. (2021). A meta-analysis of self-determination
theory-informed intervention studies in the health domain: Effects
on motivation, health behavior, physical, and psychological health.
Health Psychology Review, 15(2), 214-244. https://doi.org/10.1080/17
437199.2020.1718529

Patrick, M. E., & Maggs, J. L. (2011). College students’ evaluations of
alcohol consequences as positive and negative. Addictive Behaviors,
36(12), 1148-1153. https://doi.org/10.1016/j.addbeh.2011.07.011

Patrick, M. E., & Schulenberg, J. E. (2011). How trajectories of reasons
for alcohol use relate to trajectories of binge drinking: National pan-
el data spanning late adolescence to early adulthood. Developmental
Psychology, 47(2), 311-317. https://doi.org/10.1037/a0021939

Pearson, M. R,, Kirouac, M., & Witkiewitz, K. (2016). Questioning the
validity of the 4+/5+ binge or heavy drinking criterion in college and
clinical populations: Validity of the 4+/5+ criterion. Addiction (Abingdon,
England), 111(10), 1720-1726. https://doi.org/10.1111/add.13210

Piasecki, T. M., Cooper, M. L., Wood, P. K., Sher, K. J., Shiffman, S., &
Heath, A. C. (2014). Dispositional drinking motives: Associations
with appraised alcohol effects and alcohol consumption in an eco-
logical momentary assessment investigation. Psychological Assessment,
26(2), 363-369. https://doi.org/10.1037/a0035153

Richards, D. K., Morera, O. E, & Field, C. A. (2021). The psychometric
properties of a version of the Treatment Self-Regulation Questionnaire
for assessing motivations for responsible drinking. Journal of
American College Health, 69(7), 742-749. https://doi.org/10.1080/074
48481.2019.1706536

Richards, D. K., Pearson, M. R., & Field, C. A. (2020). Profiles of
motivations for responsible drinking among college students: A
self-determination theory perspective. Addictive Behaviors, 111,
106550. https://doi.org/10.1016/j.addbeh.2020.106550

Richards, D. K., Pearson, M. R., & Field, C. A. (2021). Further valida-
tion of the Treatment Self-Regulation Questionnaire for assessing
motivations for responsible drinking: A test of self-determination
theory. Experimental and Clinical Psychopharmacology, 29(6), 679-
688. https://doi.org/10.1037/pha0000405

Richards, D. K., Pearson, M. R, & Witkiewitz, K. (2021). Understanding
alcohol harm reduction behaviors from the perspective of
self-determination theory: A research agenda. Addiction Research ¢
Theory, 29(5), 392-397. https://doi.org/10.1080/16066359.2020.1863378

Roth, G., Assor, A., Kanat-Maymon, Y., & Kaplan, H. (2006). Assessing the
experience of autonomy in new cultures and contexts. Motivation and
Emotion, 30(4), 361-372. https://doi.org/10.1007/s11031-006-9052-7

Russell, M. A., Turrisi, R. J., & Smyth, J. M. (2022). Transdermal sensor
features correlate with ecological momentary assessment drinking
reports and predict alcohol-related consequences in young adults
natural settings. Alcoholism, Clinical and Experimental Research,
46(1), 100-113. https://doi.org/10.1111/acer.14739

Ryan, R. M., & Deci, E. L. (Eds.) (2017). Self-determination theory:
Basic psychological needs in motivation, development, and wellness.
Guilford Press. https://doi.org/10.1521/978.14625/28806

Ryan, R. M., & Brown, K. W. (2003). Why we don’t need self-esteem:
On fundamental needs, contingent love, and mindfulness: Comment.

SUBSTANCE USE & MISUSE . 11

Psychological Inquiry, 14, 71-76. https://selfdeterminationtheory.org/
wp-content/uploads/2014/04/2003_RyanBrown_CommentPLpdf

Ryan, R. M., & Connell, J. P. (1989). Perceived locus of causality and
internalization: Examining reasons for acting in two domains.
Journal of Personality and Social Psychology, 57(5), 749-761. https://
doi.org/10.1037/0022-3514.57.5.749

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the
facilitation of intrinsic motivation, social development, and
well-being. The American Psychologist, 55(1), 68-78. https://doi.org/1
0.1037/0003-066X.55.1.68

Ryan, R. M., Patrick, H., Deci, E. L, & Williams, G. C. (2008).
Facilitating  health behaviour change and its maintenance:
Interventions based on self-determination theory. European Health
Psychologist, 10(1), 2-5. https://selfdeterminationtheory.org/SDT/
documents/2008_RyanPatrickDeciWilliams_EHP.pdf

Sharma, M., & Smith, L. (2011). Self determination theory and poten-
tial applications to alcohol and drug abuse behaviors [Editorial].
Journal of Alcohol and Drug Education, 55, 3-7. https://www.jstor.
org/stable/45128443

Sheldon, K. M., Osin, E. N., Gordeeva, T. O., Suchkov, D. D., & Sychev,
O. A. (2017). Evaluating the dimensionality of self-determination
theory’s relative autonomy continuum. Personality ¢ Social Psychology
Bulletin, 43(9), 1215-1238. https://doi.org/10.1177/0146167217711915

Substance Abuse and Mental Health Services Administration Office of
Applied Studies. (2021).). Key substance use and mental health indi-
cators in the United States: Results from the 2020 National Survey on
Drug use and Health. Center for Behavioral Health Statistics and
Quality, Substance Abuse and Mental Health Services Administration.
https://www.samhsa.gov/data/

Terry-McElrath, Y. M., O'Malley, P. M., & Johnston, L. D. (2014).
Alcohol and marijuana use patterns associated with unsafe driving
among US high school seniors: High use frequency, concurrent use,
and simultaneous use. Journal of Studies on Alcohol and Drugs,
75(3), 378-389. https://doi.org/10.15288/jsad.2014.75.378

Ubl, B., Kuehner, C., Kirsch, P, Ruttorf, M., Diener, C., & Flor, H.
(2015). Altered neural reward and loss processing and prediction
error signalling in depression. Social Cognitive and Affective
Neuroscience, 10(8), 1102-1112. https://doi.org/10.1093/scan/nsul58

Vallerand, R. J. (1997). Toward A hierarchical model of intrinsic and
extrinsic motivation. Advances in experimental social psychology (Vol.
29, pp. 271-360). Elsevier. https://doi.org/10.1016/S0065-2601(08)
60019-2

Wickham, H. (2016). (with Sievert, C.) ggplot2: Elegant graphics for data
analysis (2nd ed.). Springer. https://doi.org/10.1007/978-3-319-24277-4

Williams, G. C., Niemiec, C. P, Patrick, H., Ryan, R. M., & Deci, E. L.
(2016). Outcomes of the Smoker’s Health Project: A pragmatic com-
parative effectiveness trial of tobacco-dependence interventions
based on self-determination theory. Health Education Research,
31(6), 749-759. https://doi.org/10.1093/her/cyw046

Witkiewitz, K., Pearson, M. R., Wilson, A. D., Stein, E. R., Votaw, V.
R., Hallgren, K. A., Maisto, S. A., Swan, J. E, Schwebel, E ],
Aldridge, A., Zarkin, G. A., & Tucker, J. A. (2020). Can alcohol use
disorder recovery include some heavy drinking? A replication and
extension up to 9 years following treatment. Alcoholism, Clinical and
Experimental Research, 44(9), 1862-1874. https://doi.org/10.1111/
acer.14413


https://doi.org/10.1093/abm/kaaa037
https://doi.org/10.1080/17437199.2020.1718529
https://doi.org/10.1080/17437199.2020.1718529
https://doi.org/10.1016/j.addbeh.2011.07.011
https://doi.org/10.1037/a0021939
https://doi.org/10.1111/add.13210
https://doi.org/10.1037/a0035153
https://doi.org/10.1080/07448481.2019.1706536
https://doi.org/10.1080/07448481.2019.1706536
https://doi.org/10.1016/j.addbeh.2020.106550
https://doi.org/10.1037/pha0000405
https://doi.org/10.1080/16066359.2020.1863378
https://doi.org/10.1007/s11031-006-9052-7
https://doi.org/10.1111/acer.14739
https://doi.org/10.1521/978.14625/28806
https://selfdeterminationtheory.org/wp-content/uploads/2014/04/2003_RyanBrown_CommentPI.pdf
https://selfdeterminationtheory.org/wp-content/uploads/2014/04/2003_RyanBrown_CommentPI.pdf
https://doi.org/10.1037/0022-3514.57.5.749
https://doi.org/10.1037/0022-3514.57.5.749
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1037/0003-066X.55.1.68
https://selfdeterminationtheory.org/SDT/documents/2008_RyanPatrickDeciWilliams_EHP.pdf
https://selfdeterminationtheory.org/SDT/documents/2008_RyanPatrickDeciWilliams_EHP.pdf
https://www.jstor.org/stable/45128443
https://www.jstor.org/stable/45128443
https://doi.org/10.1177/0146167217711915
https://www.samhsa.gov/data/
https://doi.org/10.15288/jsad.2014.75.378
https://doi.org/10.1093/scan/nsu158
https://doi.org/10.1016/S0065-2601(08)60019-2
https://doi.org/10.1016/S0065-2601(08)60019-2
https://doi.org/10.1007/978-3-319-24277-4
https://doi.org/10.1093/her/cyw046
https://doi.org/10.1111/acer.14413
https://doi.org/10.1111/acer.14413

	Self-Determined Motivation for Alcohol Use and Drinking Frequency, Intensity, and Consequences
	ABSTRACT
	Introduction
	Materials and methods
	Participants and procedures
	Measures
	Self-determined motives for drinking
	Drinking motives questionnaire
	Alcohol use
	Negative and positive drinking consequences
	Demographics

	Statistical analyses

	Results
	Participant characteristics
	Drinking frequency
	Drinking intensity
	Negative drinking consequences
	Positive drinking consequences

	Discussion
	Limitations

	Conclusions
	CRediT author statement
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References


