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Table S1

Systematic Review Search Terms

(

(Personality OR Character Trait OR Character Strength* OR Big Five OR Hexaco OR Neuroticis*
OR Emotional stability OR Openness OR Extraversion OR Agreeableness OR Conscientiousness
OR Honesty-humility OR Locus of Control OR Perceived control OR Control belief OR Self-
efficacy OR Self-esteem OR Mental toughness OR Hardiness OR Behavioral Inhibition OR
Behavioral disinhibition OR Dark triad OR Narcissis* OR Machiavellian* OR Psychopath* OR
Risk avers* OR Risk affin* OR Harm avoidan®* OR Novelty seek* OR Sensation seek* OR Reward
dependen®)

AND

(Change* OR Development OR Modification OR Malleab*)

)
AND

(

(Addiction OR Addicted OR Dependen* OR Misuse OR Problematic Use OR Use Disorder)
AND

(Drug* OR Substance* OR Alcohol OR Heavy Drinking OR Cannabis OR THC OR
Tetrahydrocannabinol OR Cocaine OR Amphetamine* OR Methamphetamine®* OR Opia* OR
Opio* OR Dissociatives OR Ketamine OR Psylocibin OR GHB OR GBL OR Gamma-Butyrolacton
OR Hydroxybutyric Acid OR LSD OR Lysergic acid diethylamid* OR MDMA OR Ecstasy OR
Methylamphetamin®* OR Nicotine OR Heavy Smoking OR Benzodiazepin®*)

)



Table S2

Indicators of substance use (disorder) (SUD) and personality change

Observational population-based studies

Indicators of substance use. SU(D) was mainly assessed via self-report. Specifically, participants
were asked to indicate the frequency and quantity of SU within a specific time frame (e.g., within the
past year). Response options spanned a range from never/zero to daily. The items used were often
self-constructed. A few studies used items from established clinical assessment tools or short
screening scales (e.g., AUDIT; Gmel et al., 2020). However, only 7 studies employed comprehensive
measures capable to diagnose clinically relevant SUD based on established diagnostic criteria
(Hemphild, Kosson, Westerman, & Hodgins, 2015; Hicks, Durbin, Blonigen, lacono, & McGue,
2012; Littlefield & Sher, 2012; Ostlund, Hensing, Sundh, & Spak, 2007; Samek et al., 2018; Welch
& Poulton, 2009; White et al., 2011). Thus, only a minority of population-based studies focused on
personality changes in the context of full-threshold SUD according to ICD or DSM.

Indicators of personality change. Personality traits were mostly measured via self-report, except for
one study with additional parental reports (White et al., 2011). In most cases, well-established scales
were used such as the Neo-Five-Factor Inventory (NEO-FFI), the Zuckerman-Kuhlman Personality
Questionnaire, or the Barratt-Impulsiveness Scale (BIS-11). However, in some cases, individual items
were combined from different scales.

Intervention studies

Indicators of SU. SU(D) were assessed with various measures, including mostly self-report
questionnaires (Aklin et al., 2009; Kazemi et al., 2014; Stieger et al., 2022) but also structured clinical
interviews (Blonigen & Macia, 2021; Carter et al., 2001; Littlefield et al., 2015) and, in one study,
objective physiological measures (i.e., urine toxicology screening) (Gongalves et al., 2014).

Indicators of personality change. Personality traits were mostly assessed with self-report
questionnaires (e.g., NEO-PI-R; Borman et al., 2006; Carter et al., 2001; Piedmont, 2001). However,
in 2 studies, additional behavioral computer-administered tasks were conducted to assess risk-taking
(e.g., Balloon Analogue Risk Task; Aklin et al., 2009), impulsivity (e.g., Delay Discounting
Procedure; Aklin et al., 2009), and inhibitory control (stop-signal task STOP-IT; Littlefield et al.,
2015).



Table S3a

Personality trait clusters observational studies

Cluster

Study included in review

Personality construct

Extraversion and related traits

Allen, Vella, and Laborde (2015)

Extraversion

Hakulinen and Jokela (2019)

Extraversion

Jokela et al. (2018)

Extraversion

Klimstra, Luyckx, Hale, and Goossens

(2014)

Extraversion

Kroencke, Kuper, Bleidorn, and
Denissen (2021)

Extraversion

Littlefield, Sher, and Wood (2009)

Extraversion

Littlefield, Sher, and Wood (2010)

Extraversion

Luchetti, Terracciano, Stephan, and
Sutin (2018)

Extraversion

Robert et al. (2020)

Extraversion

Stein, Newcomb, and Bentler (1987)

Extraversion

Stephan, Sutin, Luchetti, Caille, and
Terracciano (2019)

Extraversion

Turiano, Whiteman, Hampson,
Roberts, and Mroczek (2012)

Extraversion

Ostlund et al. (2007)

Extraversion/Introversion

Gmel, Marmet, Studer, and Wicki
(2020)

Sociability

Blonigen et al. (2015)

Positive Emotionality

Hicks et al. (2012)

Positive Emotionality

Welch and Poulton (2009)

Positive Emotionality

Labouvie and McGee (1986) Play
Labouvie and McGee (1986) Exhibition
Neuroticism and related traits Allen et al. (2015) Neuroticism
Hakulinen and Jokela (2019) Neuroticism
Jokela et al. (2018) Neuroticism
Klimstra et al. (2014) Neuroticism
Kroencke et al. (2021) Neuroticism
Littlefield et al. (2009) Neuroticism
Littlefield, Sher, and Wood (2010) Neuroticism
Littlefield and Sher (2012) Neuroticism
Luchetti et al. (2018) Neuroticism
Robert et al. (2020) Neuroticism
Stephan et al. (2019) Neuroticism
Turiano et al. (2012) Neuroticism

Bloningen et al. (2015)

Negative Emotionality

Hicks et al. (2012)

Negative Emotionality

Samek et al. (2018)

Negative Emotionality

Welch and Poulton (2009)

Negative Emotionality

Ostlund et al. (2007)

Aggression

Gmel et al. (2020)

Aggression Hostility

Samek et al. (2018)

Aggressive Undercontrol

Ostlund et al. (2007)

Anxiety

Malmberg et al. (2013)

Anxiety Sensitivity

Mathijssen, Rozema, Hiemstra,
Jansen, and van Oers (2021)

Anxiety Sensitivity

Robert et al. (2020)

Anxiety Sensitivity

Labouvie and McGee (1986)

Harm-Avoidance

Malmberg et al. (2013)

Hopelessness

Gmel et al. (2020)

Neuroticism-Anxiety

Openness and related traits

Allen et al. (2015) Openness
Hakulinen and Jokela (2019) Openness
Jokela et al. (2018) Openness
Klimstra et al. (2014) Openness
Kroencke et al. (2021) Openness




Littlefield, Sher, and Wood (2010) Openness
Luchetti et al. (2018) Openness

Robert et. al (2020) Openness
Stephan et al. (2019) Openness
Turiano et al. (2012) Openness

Robert et al. (2020) Sensation Seeking
Littlefield, Vergés, Wood, and Sher Novelty Seeking

(2012)

Conscientiousness and related traits

Allen et al. (2015)

Conscientiousness

Hakulinen and Jokela (2019)

Conscientiousness

Jokela et al. (2018)

Conscientiousness

Klimstra et al. (2014)

Conscientiousness

Kroencke et al. (2021)

Conscientiousness

Littlefield, Sher, and Wood (2010)

Conscientiousness

Luchetti et al. (2018)

Conscientiousness

Robert et al. (2020)

Conscientiousness

Stein et al. (1987)

Conscientiousness

Stephan et al. (2019)

Conscientiousness

Turiano et al. (2012)

Conscientiousness

Blonigen et al. (2015) Constraint
Hicks et al. (2012) Constraint
Samek et al. (2018) Constraint
Welch and Poulton (2009) Constraint

Roberts and Bogg (2004)

Social Responsibility

Labouvie and McGee (1986)

Achievement

Agreeableness and related traits

Allen et al. (2015)

Agreeableness

Hakulinen and Jokela (2019)

Agreeableness

Jokela et al. (2018)

Agreeableness

Klimstra et al. (2014)

Agreeableness

Kroencke et al. (2021)

Agreeableness

Littlefield, Sher, and Wood (2010)

Agreeableness

Luchetti et al. (2018)

Agreeableness

Robert et al. (2020)

Agreeableness

Stephan et al. (2019)

Agreeableness

Turiano et al. (2012)

Agreeableness

Stein et al. (1987)

Social Conformity

Ostlund et al. (2007)

Conformity/Non-Conformity

Labouvie and McGee (1986)

Affiliation

Self-esteem and related traits Kroencke et al. (2021) Self-esteem
Labouvie and McGee (1986) Self-esteem
Stein et al. (1987) Self-esteem
Wright and Jackson (2022) Self-esteem

Impulsivity and related traits Ashenhurst et al. (2015) Impulsivity
De Win et al. (2006) Impulsivity
Kaiser et al. (2016) Impulsivity
Kaiser et al. (2018) Impulsivity
Labouvie and McGee (1986) Impulsivity
Littlefield et al. (2009) Impulsivity
Littlefield, Sher, and Steinley (2010) Impulsivity
Littlefield and Sher (2012) Impulsivity
Littlefield et al. (2012) Impulsivity
Malmberg et al. (2013) Impulsivity
Mathijssen et al. (2021) Impulsivity
Quinn and Harden (2013) Impulsivity
Quinn et al. (2011) Impulsivity
Riley et al. (2018) Impulsivity
Robert et al. (2020) Impulsivity
White et al. (2011) Impulsivity
Wright and Jackson (2022) Impulsivity

Ashenhurst et al. (2015)

Sensation Seeking

De Win et al. (2006)

Sensation Seeking

Gmel et al. (2020)

Sensation Seeking




Horvath et al. (2004)

Sensation Seeking

Kaiser et al. (2016)

Sensation Seeking

Kaiser et al. (2018)

Sensation Seeking

Malmberg et al. (2013)

Sensation Seeking

Mathijssen et al. (2021)

Sensation Seeking

Quinn and Harden (2013)

Sensation Seeking

Quinn et al. (2011)

Sensation Seeking

Robert et al. (2020)

Sensation Seeking

Wright and Jackson (2022)

Sensation Seeking

Other

Chassin et al. (2010)

Psychosocial Maturity

De Moor et al. (2022)

Identity Status (Education and
relational identity)

Labouvie and McGee (1986)

Autonomy

Quinn et al. (2011)

Autonomy

Labouvie and McGee (1986)

Cognitive Structure




Table S3b

Personality trait clusters intervention studies

Cluster

Study included in review

Personality construct

Extraversion and related traits

Borman et al. (2006)

Extraversion

Carter et al. (2001)

Extraversion

Oei and Jackson (1980)

Extraversion

Piedmont et al. (2001)

Extraversion

Stieger et al. (2022)

Extraversion

Blonigen and Macia (2021)

Positive Emotionality

Neuroticism and related traits

Borman et al. (2006) Neuroticism

Carter et al. (2001) Neuroticism

Oei and Jackson (1980) Neuroticism
Piedmont et al. (2001) Neuroticism

Blonigen and Macia (2021) Negative Emotionality
Kazemi et al. (2014) Anxiety Sensitivity

Borman et al. (2006)

Harm-Avoidance

Kazemi et al. (2014)

Introversion/hopelessness

Openness and related traits

Borman et al. (2006) Openness
Carter et al. (2001) Openness
Piedmont et al. (2001) Openness

Borman et al. (2006)

Novelty Seeking

Borman et al. (2006)

Self-Transcendence

Stieger et al. (2022)

Originality

Conscientiousness and related traits

Borman et al. (2006)

Conscientiousness

Carter et al. (2001)

Conscientiousness

Piedmont et al. (2001)

Conscientiousness

Stieger et al. (2022)

Conscientiousness

Blonigen and Macia (2021)

Constraint

Borman et al. (2006)

Persistence

Borman et al. (2006)

Self-Directedness

Agreeableness and related traits

Borman et al. (2006)

Agreeableness

Carter et al. (2001)

Agreeableness

Piedmont et al. (2001)

Agreeableness

Stieger et al. (2022)

Agreeableness

Borman et al. (2006) Cooperativeness

Stieger et al. (2022) Honesty
Self-efficacy and related traits Bayir and Aylaz (2021) Self-efficacy

Can Gur and Okanli (2019) Self-efficacy

Chodkiewicz and Gruszczyniska (2019)  Self-efficacy

Kayaoglu and Sahin Altun (2022) Self-efficacy

Winkleby, Feighery, Altman, Kole, and  Self-efficacy

Tencati (2001)

Winkleby et al. (2004) Self-efficacy

Nurco et al. (1995)

Locus of control

Impulsivity and related traits

Aklin et al. (2009)

Impulsiveness

Goncalves et al. (2014) Impulsivity
Kazemi et al. (2014) Impulsivity
Littlefield et al. (2015) Impulsivity

Aklin et al. (2009)

Risk Taking Propensity

Kazemi et al. (2014)

Sensation Seeking

Littlefield et al. (2015)

Sensation Seeking

Other

Borman et al. (2006)

Reward Dependence

Oei and Jackson (1980)

Psychoticism

Stieger et al. (2 022)

Resilience



Table S4

Directionality of change

Directionality of change in observational studies. Of the 38 observational studies, 14 aimed to
explicitly test directional associations between SU and personality changes within one model (mostly
using cross-lagged panel models). Except for De Moor, Sijtsema, Weller, and Klimstra (2022), who
found no overall association between SU and changing identity status, 13 studies reported
bidirectional associations between personality traits and SU (Chassin et al., 2010; Gmel et al., 2020;
Horvath, Milich, Lynam, Leukefeld, & Clayton, 2004; Kaiser, Bonsu, Charnigo, Milich, & Lynam,
2016; Kaiser, Davis, Milich, Smith, & Charnigo, 2018; Littlefield et al., 2012; Malmberg et al., 2013;
Quinn & Harden, 2013; Quinn, Stappenbeck, & Fromme, 2011; Robert et al., 2020; Roberts & Bogg,
2004; Samek et al., 2018; Stein et al., 1987). Of these, there was slightly more evidence for pathways
from personality to later SU than from SU to later personality (change). To illustrate, Littlefield et al.
(2012) found bidirectional associations between personality and alcohol use only when shorter time
frames were investigated. Across longer time frames, personality predicted alcohol use but not vice
versa. Samek et al. (2018) posited that directionality may depend on the developmental time frame:
They found bidirectional associations from ages 24 to 29, whereas from ages 17 to 24, only the
pathway from personality to later alcohol use disorder was significant. In summary, previous research
suggests bidirectional associations between SU and personality change. Depending on the age range,
personality trait, and substance assessed, there is somewhat more evidence that personality predicts
later SU than vice versa.



Table S5
Heterogeneity/comparability of studies
Samples

The sample sizes of the studies varied considerably, which may partly explain the inconsistent results.
For example, large sample sizes are needed to detect small effects, so weak associations may have
been significant in larger samples but not in smaller ones.

About one fifth of the observational studies was based on nationally representative samples, while
the majority was based on selective (e.g., convenience) samples. Almost all population-based studies
referred to the general population, while only a few referred to specific high-risk groups (e.g., male
juvenile offenders). The intervention studies mostly consisted of selective samples of individuals with
SUD (e.g., patients at an inpatient treatment center). Findings from selected samples are prone to
sample bias and might be less generalizable (e.g., to individuals with lower treatment motivation who
do not seek treatment). Moreover, studies were conducted in different countries and cultures, but
mostly in Europe, North America, and Australia. Additional studies are needed to focus on other
regions (e.g., South America, Africa, and Asia) and to systematically examine cross-cultural
differences.

Study designs

In the observational studies, the number of assessments (2 to 14), study duration (1.5 to 30 years),
and time between waves (0.5 to 20 years) varied widely, which may explain the heterogenous results.
The intervention studies were often characterized by short study periods and did not always include
additional follow-up assessments after the immediate post-assessment. However, additional follow-
ups would be necessary to demonstrate personality change: Personality traits are conceptualized as
stable in the short term, so that trait changes can only be shown if they persist over a longer period of
time (e.g., several months). In particular, studies with multiple follow-ups would be advantageous to
examine how such changes unfold. Based on repeated monthly follow-ups, one could test for linear
and non-linear changes and investigate, for example, whether the reduction in neuroticism slows
down or accelerates over time.

Assessments

All studies relied on self-reported measures of SU and personality, which may be subject to response
and recall bias and may not accurately reflect participants' actual behaviors or characteristics. For
example, individuals with severe SU may be prone to underreporting their consumption. Therefore,
additional studies using other assessment methods (e.g., behavioral observations and other-reports)
would be highly useful. In addition, a large range of different measures have been used to assess the
same personality traits or SU behaviors, limiting the comparability across studies. Several studies
even used self-constructed measures or selected individual items from existing scales. Thus, the
psychometric properties of these measures remain unknown, limiting the interpretability of the
results. In many intervention studies, personality traits were assessed as secondary outcomes (rather
than primary outcomes), and thus their analysis was limited.
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