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Harm reduction is a framework that places substance use on a spectrum from total abstinence to continued
controlled use. Protective behavioral strategies (PBS) are a set of individually implemented harm reduction
strategies that have shown to reduce the rate of use and severity of consequences from risky behaviors.
Previous research has shown that PBS use effectively reduces negative consequences. The present study
provides an overview of the literature on PBS measures for various risk behaviors, and common
interventions used in conjunction with PBS. Of the articles reviewed, 15 validated PBS measures were
found and eight distinct categories of PBS interventions. The 15 measures reviewed included risk factors
such as alcohol use/consequences (n = 8), dating and sexual behaviors (n = 4), gambling (n = 1), cannabis
(n = 1), and condom use (n = 1). A survey of the literature produced eight distinct categories of
interventions with varying degrees of effectiveness: (a) Brief Motivational Interventions, (b) Personalized
Normative Feedback, (c) PBS Skills Training, (d) PBS Instruction, (e) Deviance Regulation Theory
Interventions, (f) Behavioral Economic Based Interventions, (g) Counterfactual Thinking and (h) Episodic
Future Thinking. Findings from the present study corroborate the notion that PBS effectively reduce
negative consequences associated with behaviors, such as negative alcohol-related consequences, harmful
cannabis use, and adverse sexual outcomes. Research on interventions targeting PBS is lacking in areas outside of
alcohol use. Within alcohol use, the utility of interventions varies widely. Understanding the reason for this
discrepancy is an important area for future research.

Public Health Significance
Protective behavioral strategies (PBS) reduce negative consequences associated with risk behaviors;
including both pharmacological (i.e., alcohol use/consequences, cannabis) and non-pharmacological
(i.e., dating and sexual behaviors, gambling, condom use) behaviors. Eight intervention categories are
reviewed, including: (a) Brief Motivational Interventions, (b) Personalized Normative Feedback,
(c)PBSSkillsTraining, (d)PBSInstruction, (e)DevianceRegulationTheory Interventions, (f)Behavioral
Economic Based Interventions, (g) Counterfactual Thinking and (h) Episodic Future Thinking.
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The term Harm Reduction is defined as “ : : : a set of compas-
sionate and pragmatic approaches for reducing harm associated
with high-risk behaviors and improving quality of life” (Collins,
Clifasefi, Logan, et al., 2012, p. 5). Harm reduction is often con-
ceptualized on a continuum, with total abstinence on one end, and
non-harmful continued substance use and behaviors on the other end.
Examples of harm reduction approaches include low-barrier support-
ive housing (e.g., eliminating barriers for those seeking housing;
Collins, Clifasefi, Dana, et al., 2012; Collins, Malone, et al., 2012),
needle and syringe programs (e.g., safe needle exchange; Friedman
et al., 2007; Grund et al., 1991, 1992), and drinking and driving
prevention programs (e.g., how often participants drove after drink-
ing; Monti et al., 1999), resulting in a shift from conceptualizing drug
use as a “war on drugs” to “both a public safety and public health
problem” (Kerlikowske, 2010, p. 4).

Responsible alcohol consumption is often placed in the broader
harm reduction framework (Larimer et al., 1998). Many college
student drinking interventions focus specifically on reducing, not
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eliminating, consumption as a mechanism for reducing harm
(Dimeff et al., 1999). In order to reduce potential harm, college
students are steered away from behaviors that might result in more
severe negative consequences (e.g., injury and death) toward less
harmful effects (e.g., missing class, abstinence). Any step toward
less severity of harmful consequences is considered an improvement
(Dimeff et al., 1999). This is in contrast to abstinence-based models
of treatment. While the goal of both harm reduction and abstinence-
based models is ideally abstinence, abstinence-based models typi-
cally require abstinence in order to receive treatment, whereas harm
reduction models do not.

Protective Behavioral Strategies as a Function of Harm
Reduction

Protective behavioral strategies (PBS) are a set of individually
implemented harm reduction strategies that effectively reduce both
the rate of use and severity of consequences from behaviors
(Martens et al., 2004). PBS research has primarily focused on
targeting negative alcohol-related outcomes (Martens et al., 2005;
Pearson, D’Lima, et al., 2013). By motivating individuals to
increase their use of PBS, the negative effects experienced from
alcohol consumption decrease (Marlatt et al., 1995). However, this
relationship is more complex than originally expected.
To demonstrate the nuances of PBS, alcohol PBS can be used as an

example. Specifically, three subtypes of PBS exist for alcohol use:
(a) Serious Harm Reduction [SHR], for example, knowing where
your drink is at all times, (b) Stopping/Limiting Drinking [SLD], for
example, stopping drinking at a predetermined time, and (c) Manner
of Drinking [MD], for example, avoiding mixing different types of
alcohol (Martens et al., 2005). The relationship between PBS use
leading to decreased negative consequences has been examined using
a variety of different target behaviors including dating and sexual
behaviors, gambling, and cannabis use (Drawson et al., 2017;
Gilmore et al., 2018; Pedersen et al., 2016). The current article briefly
explores each behavior in relation to PBS use, identifying individual
measures of assessment and key indicators of use.

Study Overview

The purpose of the present study is twofold: (a) to provide an
overview of PBS measures for different risk behaviors and (b) to
highlight the interventions used in conjunction with these strategies.
Different risk behaviors include alcohol use, dating and sexual
behaviors, gambling, cannabis use, and condom use. Common
interventions used in conjunction with PBS include eight distinct
intervention categories: (a) Brief Motivational Interventions,
(b) Personalized Normative Feedback, (c) PBS Skills Training,
(d) PBS Instruction, (e) Deviance Regulation Theory Interventions,
(f) Behavioral Economic Based Interventions, (g) Counterfactual
Thinking and (h) Episodic Future Thinking.

Method

Article Selection

A number of different measures exist for assessing risk behaviors
that could be modified using PBS. The most prominent risk factor
assessed using PBS is alcohol use/consequences (n = 8). In con-
trast, for dating and sexual behaviors, we only see n = 4 validated

measures, and even fewer for gambling (n = 1), cannabis (n = 1),
and condom use (n = 1) behaviors. Keywords used to search for
articles included: protective behavioral strategies, PBS interven-
tions, PBS measurement, and PBS measurement development.
Additional articles were added to the search which were found
by examining articles cited that did not appear in the initial search in
the articles originally identified. An examination of the articles
indicates 15 measurement articles across 5 domains and 34 seminal
intervention articles that contained some overlap across 8 different
domains (see Figure 1, Tables 1 and 2 for details). For brevity,
we summarize the seminal articles within each domain. Articles that
deviate from the seminal findings are also included. For measure-
ment articles, inclusion criteria consisted of standardized measures
with adequate reliability and validity. The measures section is
concluded with a brief discussion of psychometric issues related
to the assessment of PBS.

For interventions used in conjunction with PBS, a search was
conducted on all interventions that either specifically targeted PBS
and/or targeted other behaviors but had significant effects on PBS-
related outcomes. The search revealed eight different intervention
approaches, with varying degrees of overlap. These included
(a) Brief Motivational Interventions, (b) Personalized Normative
Feedback, (c) PBS Skills Training, (d) PBS Instruction, (e) Devi-
ance Regulation Theory Interventions, (f) Behavioral Economics
Based Interventions, (g) Counterfactual Thinking and (h) Episodic
Future Thinking.

Results

Alcohol Protective Behavioral Strategies

Alcohol use is arguably the most researched behavior targeted in
relation to PBS use. The following eight alcohol PBSmeasures have
been identified as standard measures in previous literature: the Self-
Control Questionnaire (SCQ; Werch, 1990), the Protective Strate-
gies Questionnaire (PSQ; Palmer, 2004), the Protective Behavioral
Strategies Scale (PBSS; Martens et al., 2005), the Strategy Ques-
tionnaire (Sugarman & Carey, 2007), the Protective Behavioral
Strategies Measure (PBSM; Novik & Boekeloo, 2011), the Protec-
tive Behavioral Strategies Scale-Revised (PBSS-R; Madson &
Zeigler-Hill, 2013), the Protective Behavioral Strategies Scale-20
(Treloar et al., 2015), and the Protective Behavioral Strategies for
Pregaming (PBSP; Pedersen et al., 2020). For each of the alcohol
PBS measures listed, adequate construct validity and reliability
exist, especially when employed in a college student sample; see
Table 1 (Martin et al., 2020). Alcohol use and alcohol-related
problems are largely correlated in that individuals who drink
more alcohol experience greater alcohol-related problems (Martin
et al., 2020; Pearson, 2013; Prince et al., 2013). The PBSS-20,
which yielded the greatest number of article returns (Treloar et al.,
2015), has been widely used in research and contains improved
content coverage and internal consistency, as well as criterion-
related validity over the PBSS (Martens et al., 2005). The PBSS-
20 expands on the PBSS and encompasses a total of eight items in
the SHR subscale, seven items in the SLD subscale, and five items in
the MD subscale (Treloar et al., 2015).

A wealth of research has found that students who implement
PBS while drinking alcohol avoid or reduce negative alcohol-
related outcomes, as PBS are a robust protective factor against
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alcohol-related consequences (Bravo et al., 2015, 2016; Pearson,
2013; Prince et al., 2013). These effects have been found to be most
robust among heavy drinkers, who are often most at-risk of
experiencing alcohol-related consequences (Pearson, 2013). Nega-
tive associations between PBS and drinking behaviors have been
highlighted in both cross-sectional and longitudinal research. It is
often the case that college students who report implementing alcohol-
related PBS also report lower alcohol consumption and fewer nega-
tive alcohol-related outcomes (Cronce & Larimer, 2011; Lewis et al.,
2010; Pearson, D’Lima, et al., 2013; Prince et al., 2013; Treloar
et al., 2015). This remains true for students who implement protective
behavioral strategies during pregaming events, in that each of the four
subscales (safety and familiarity, setting drink limits, pacing strate-
gies, and minimizing intoxication) negatively and significantly cor-
related with measures of alcohol use and consequences (Pedersen
et al., 2020). Moreover, PBS have been found to mediate various
alcohol-related risk behaviors, including self-regulation (Bravo et al.,
2016), self-control (Pearson, Kite, et al., 2013), conscientiousness
(Martens et al., 2009), sensation seeking (Pearson et al., 2012), and
unplanned drinking (Pearson & Henson, 2013). Additionally, PBS
have been found to be effective in reducing both alcohol consumption
and alcohol-related consequences among female college student
drinkers with lower mental health and/or higher social health

(LaBrie et al., 2009). These findings suggest that the impact of
PBS on alcohol outcomes may vary by one’s health status (LaBrie
et al., 2009).

To further understand the relationship between PBS and alcohol
outcomes, it is important to consider the impact of each PBS
subtype. Previous research has found MD PBS and SLD PBS to
be associated with lower alcohol consumption, while SHR has been
negatively associated with alcohol-related consequences (Pearson,
Kite, et al., 2013). Similarly, Martens et al. (2005) found a stronger
relationship between MD PBS and alcohol consumption and
alcohol-related problems, than with SLD or SHR PBS. It is posited
that this may be due to MD items being related to the frequency of
alcohol consumption, which could impact both consumption and
consequences (Martens et al., 2005). As a result, it is suggested
that SHR PBS items are more strongly associated with conse-
quences rather than consumption, while SLD PBS items may
have a less dramatic impact on alcohol consumptions and conse-
quences (Martens et al., 2005).

Furthermore, a recent study by Linden-Carmichael et al. (2019)
found that the effects of each PBS subtype may vary by the type of
drinking day. For instance, college students were found to be less
likely to useMDPBS on heavy intensity drinking days (HID; 8+/10+
drinks per occasion for women/men) and moderate drinking days,
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Figure 1
Article Selection Diagram

Note. Additional articles were added to the search which were found by examining articles cited that did not appear in the initial
search in the articles originally identified.
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compared to heavy episodic drinking days (HED; 4+/5+ drinks per
occasion for women/men). Additionally, students used fewer SHR
PBS on moderate drinking days and were equally likely to use SHR
PBS on HID, compared to HED (Linden-Carmichael et al., 2019). It
is suggested that these students may be less likely to use MD PBS
because this strategy involves actively modifying drinking behavior
(e.g., drink more slowly), which may be seen as interfering with
drinking goals more on HID days. In contrast, SHR PBS may be
easier to implement (e.g., having a designated driver), however, it is
suggested that students may be more likely to use this strategy as
long as they consume 4+/5+ drinks (Linden-Carmichael et al.,
2019). Another study evaluated the effectiveness of each individual

PBS item across a general population of drinkers (Dekker et al.,
2018). Counting drinks was the only item associated with lower
alcohol use over time, which is an item of MD PBS, although the
effect size was small.

Additional factors contributing to alcohol PBS use include
whether or not individuals have a history of sexual regret. Recent
research has found that sexual regret is associated with decreased
engagement in alcohol PBS, increased alcohol use, higher past
month symptoms of anxiety, depression, and trauma, as well as
suicidal ideation (Peterson et al., 2021). In a separate study, PBS
were associated with lower rates of sexual regret, and attenuated the
association between alcohol use and regretted sex for females
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Table 1
Protective Behavioral Strategy Measures for Different Risk Behaviors

Risk behavior/measure name
Number of items

in measure
Internal

consistency
Number of
factors Citation

Alcohol use (n = 8)
1. Self-Control Questionnaire (SCQ) 51 .96 7 Werch (1990)
2. Protective Strategies Questionnaire (PSQ) 16 .84 2 Palmer et al. (2004)
3. PBS Scale (PBSS) 15 .77 3 Martens et al. (2005)
4. Strategy Questionnaire (SQ) 27 .80 3 Sugarman and Carey (2007)
5. PBS Measure (PBSM) 17 .83 2 Novik and Boekeloo (2011)
6. PBS Scale-Revised (PBSS-R) 18 .94 2 Madson and Zeigler-Hill (2013)
7. PBS Scale-20 (PBSS-20) 20 .79 3 Treloar, Martens, and McCarthy (2015)
8. Protective Behavioral Strategies for Pregaming (PBSP) 19 .76 4 Pedersen et al. (2020)

Dating and sexual behaviors (n = 4)
1. Protective behavioral strategies for sexual

aggression and risky sex
23 .90 2 Treat, Corbin, and Viken (2021)

2. Risky Sex Scale 14 .93 3 O’Hare et al. (2001)
3. Dating Self-Protection against Rape Scale 15 .86 1 Moore and Waterman (1999)
4. Dating Behavior Survey 15 .63 1 Hanson and Gidycz (1993)

Gambling behaviors (n = 1)
1. Gambling PBS Scale (GPBSS) 16 .81 2 Lostutter et al. (2014)

Cannabis use (n = 1)
1. PBS for Marijuana (PBSM) Scale 39 .95 1 Pedersen et al. (2016, 2017)

Other behaviors (n = 1)
1. Condom-related PBS Scale 6 .89 1 Lewis et al. (2009)

Table 2
Protective Behavioral Strategy Interventions

Intervention category Primary target Citations

1. Brief motivational interviewing
(BMI)

Reduce alcohol consumption and consequences via
multiple avenues (normative feedback, values
clarification, goal setting, increased use of
protective behavioral strategies)

Barnett et al. (2007); Dimeff et al. (1999); Doumas et al.
(2017); Dunn, Deroo, Rivara (2001); Field et al.
(2005); Larimer and Cronce (2002), (2007); Magill
et al. (2017); Miller and Rollnick (1991); Murphy
et al. (2012); Prince et al. (2020); Richards et al.
(2019); Riggs et al. (2018); Terlecki et al. (2021);
Walthers et al. (2019)

2. Personalized normative
feedback

Reduce normative misperceptions of protective
behavioral strategy use and alcohol use

Larimer and Cronce (2007); Leavens et al. (2020);
Leeman et al. (2016); Martens et al. (2013)

3. PBS skills training Increase protective behavioral strategy use and
reduce alcohol consumption

Baer et al. (1999); Kenney et al. (2014); LaBrie et al.
(2015)

4. PBS instruction Protective behavioral strategy use and alcohol use O’Donnell et al. (2019); Sugarman and Carey (2009)
5. Deviance regulation theory
interventions

Increase protective behavioral strategy use,
norms, and intentions

Dvorak, Kramer, and Stevenson (2018); Dvorak, Troop-
Gordon, et al. (2018); Dvorak et al. (2015), (2016),
(2017); Leary and Dvorak, 2019; Sargent et al. (2018)

6. Behavioral economic based
interventions

Increase protective behavioral strategy use Murphy et al. (2012)

7. Counterfactual thinking Increase protective behavioral strategy use
intentions

De Leon et al. (in press)

8. Episodic future thinking Motivation to achieve personal goals Voss et al. (2021)
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(Peterson et al., 2020). This study also found MD and SLD PBS to
be negatively associated with alcohol use, while SHR PBS was
inversely related to regretted sex (Peterson et al., 2020). Thus,
another behavior often paired with alcohol use is dating and sexual
behaviors.

Dating and Sexual Protective Behavioral Strategies

Dating and sexual PBS focus on reducing the likelihood of being a
target of sexual victimization. Assessment of dating and sexual
behaviors include: the Risky Sex Scale (RSS; O’Hare, 2001), the
Dating Self-Protection against Rape Scale (DSPARS; Moore &
Waterman, 1999), the Dating Behavior Survey (DBS; Hanson &
Gidycz, 1993), and the Protective Behavioral Strategies for Sexual
Aggression and Risky Sex measure (Treat et al., 2021). The RSS was
created two decades ago and identifies sexual behaviors in relation to
alcohol use. Breitenbecher found good internal consistency and
convergent validity for the DSPARS, with expected correlations to
risk-related dating behavior, (delayed) risk perception, and sexual
victimization history. Similarly, the DBS identifies ways individuals
can engage in safe dating behaviors (Breitenbecher, 2008; Hanson &
Gidycz, 1993). Breitenbecher found that the internal consistency of
the DBS was adequate, and the convergent validity showed expected
correlations to self-protective dating behavior, delayed risk percep-
tion, and sexual victimization history.
Initial research on the relationship between sexual assault PBS

and sexual assault is inconsistent. One study found that individuals
with sexual assault history were less likely to use PBS than those
without a history (Breitenbecher, 2008). Two earlier studies did
not find a relationship between sexual assault PBS and sexual
assault victimization (Hickman & Muehlenhard, 1997; Moore &
Waterman, 1999). However, both studies had several limitations. In
these studies, the definition of sexual assault was forced or incapaci-
tated oral, anal, or vaginal intercourse, excluding those who experi-
enced unwanted sexual contact and sexual coercion. The measure of
sexual assault severity did not account for multiple victimizations
through multiple tactics (Davis et al., 2014) and these studies were
largely cross-sectional in nature. Other studies have investigated
whether drinking PBS, in conjunction or in place of sexual PBS,
may be a protective factor against sexual assault (Neilson et al.,
2015; Sell et al., 2018). In particular, Neilson et al. (2015) suggest
that PBS may be an important factor in the prevention of sexual
assault, however, the authors caution that findings are limited, and
further research is needed. It was also posited that multiple experi-
ences of sexual violence reduce the likelihood of using sexual PBS,
especially for women who engaged in sexual and drinking PBSs and
were still victimized (Neilson et al., 2015). It is important to note
that the responsibility of sexual assault is on the perpetrator alone,
and sexual PBS, while reducing the likelihood of sexual victimiza-
tion, do not prevent sexual assault. In particular to alcohol PBS,
Sell et al. (2018) found that women who use more SLD or MD PBS
tend to drink less. These findings indicate that sexual assault and
alcohol PBSs have different associations with alcohol consumption
among women. Nevertheless, it is recommended that women are
encouraged to use drinking PBS in conjunction with sexual assault
PBS (Sell et al., 2018).
One study examined use of sexual assault PBS, which was

negatively correlated with incapacitated, attempted, or completed
rape, use of alcohol before sex, and sexual assault severity

(Gilmore et al., 2015). This study also found that those with any
history of sexual assault were less likely to use SHR PBS (Gilmore
et al., 2015). In a subsequent study, use of sexual assault PBS at
baseline was correlated with less severe sexual assault victimiza-
tion after a 3-month follow-up (Gilmore et al., 2018). Other studies
found that alcohol consumption increases with use of sexual
assault PBS, which is notable considering heavy drinking is a
risk factor for sexual assault in college women (Abbey et al., 2004,
2012; Sell et al., 2018). It is posited that women may increase their
use of sexual assault PBS in anticipation of heavy drinking (Sell
et al., 2018). Despite promising findings, further research is
needed to fully understand the possibility of sexual PBS as effective
protective behaviors, and how to integrate these strategies within
sexual assault risk reduction programs. Future research would
benefit from a revised DSPARS with more college-specific sexual
assault PBS utilized (Gilmore et al., 2018).

In addition, the Protective Behavioral Strategies for Sexual Aggres-
sion and Risky Sex was recently developed (Treat et al., 2021). This
measure was created using data collected from a sample of under-
graduate men (n = 567) who endorsed sexual attraction toward
women. Two factors, including sexual aggression (e.g., explicitly
asking a potential sexual partner for consent to engage in sexual
behavior) and risky sex (e.g., avoiding having sex in situations where
I might later regret my behavior), were identified. However, a sizeable
number indicated that they seldom or never used these strategies. A
call for future research to incorporate cognitive skills training into
prevention efforts such as ongoing tracking of partner’s changing
emotional reactions throughout a sexual encounter was presented
(Treat et al., 2021). Thus, future research is needed to continue to
develop optimal measurement of dating and sexual PBS use. In
addition, another risk-behavior targeted by use of PBS, is engagement
in gambling behaviors.

Gambling Protective Behavioral Strategies

As PBS have continued to gain empirical attention in both alcohol
and non-alcohol domains, the use of PBS was eventually examined
in the context of gambling. Past gambling research has focused on
harm reduction in a variety of ways, including strategies utilized by
gambling venues and harm-minimization tools (Harris & Griffiths,
2017; Tanner et al., 2017). Additionally, while research has re-
viewed harm reduction broadly (McMahon et al., 2019) as well as
elements of PBS (Bagot et al., 2020), there has been less focus
specifically on PBS, or studies using PBS scales, in relation to
gambling. Rather, focus has been largely given to problematic
gambling outcomes instead of protective strategies that could
help curb those negative outcomes. Thus, it is important to take
stock in what is known specifically about gambling PBS.

As noted, PBS represent specific harm reduction behaviors one
can take toward a particular activity (Drawson et al., 2017).
Lostutter et al. (2014) developed the first PBS measure designed
specifically for gambling behaviors. The Gambling Protective
Behavioral Strategies (GPBSS) consist of 16 items, including
two overarching types of strategies: harm reduction and avoidance
strategies (Lostutter et al., 2014). Several of the avoidance subtype
items closely mimic elements of stopping/limiting drinking PBS in
the alcohol literature (e.g., “I determine in advance a set amount of
time I will spend gambling”), while others are more novel to
gambling specifically (e.g., “I avoid gambling when I feel bored”).
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While harm reduction items consist of some avoidance strategies as
well (e.g., “I avoid borrowing money to gamble”), the items listed
all point to more explicit connections between gambling and nega-
tive outcomes, a goal of Lostutter et al. (2014). Overall, results
suggested that PBS strategies were more effective for men than
women, though this could be due to men engaging in higher rates of
gambling overall (Lostutter et al., 2014).
Drawson et al. (2017) later conducted a review of gambling

protective strategies and identified four broad categories: self-
exclusion, time limit setting, monetary limit setting, and cashless,
card-based gambling. A key strength of the Drawson et al. (2017)
review is that all four categories are behaviors an individual can
engage in, rather than a policy at a gambling venue. Findings
suggest that self-exclusion provided the most promise in reducing
gambling harm and other negative consequences (Drawson et al.,
2017), though both Drawson et al. (2017) and Livingstone et al.
(2014) noted that the methodology of many of the studies reviewed
were of “poor” quality. Self-exclusion, while only effective in the
short term, as most self-excluders have been found to return to
gambling (Cohen et al., 2011), has been associated with improved
self-confidence, perceived control, work-related performance, qual-
ity of life, and reductions in problem gambling status (Drawson
et al., 2017). Setting a time limit, although findings are inconsistent,
is reported to be most used by problem gamblers, with many
reporting reduced time spent gambling and theoretical loss; as
well as setting a monetary limit, leading to a reduction in overall
gambling activity, although not in overall amount wagered per bet
(Drawson et al., 2017). Overall, it is reported that many use PBS
while gambling, with problem gamblers being significantly more
likely to utilize most strategies than non-problem gamblers
(Drawson et al., 2017). However, information regarding who would
benefit most from these strategies is limited. It is suggested,
however, that gambling PBS may be less effective for individuals
who gamble to manage their emotions (Drawson et al., 2017).
Most recently, a review byMcMahon et al. (2019) identified harm

reduction strategies as consisting of pre-commitment and limit
setting, self-exclusion, youth prevention programs, and machine
feedback. Of those, only pre-commitment/limit setting and self-
exclusion take a bottom-up approach, originating from the individual
(McMahon et al., 2019). Additionally, a recent study found that
engaging in more drinking PBS was associated with less risk of
gambling consequences (Granato et al., 2018). However, this was
only found for SHR PBS, indicating a lower risk of lifetime gambling
consequence among those who endorsed higher levels of SHR PBS
(Granato et al., 2018). The authors indicate that this is suggestive of
crossover effects of drinking PBS on gambling (Granato et al., 2018).
Collectively, there has been a large body of research focusing on

harm reduction within the gambling body of research. However,
much of this has focused on institutional/policy measures that
venues can institute. Furthermore, whereas the PBS scale for alcohol
has undergone iterative updates, there is only one PBS scale for
gambling protective strategies (Lostutter et al., 2014). While the
GPBSS is promising, further updates including interventions using
these strategies are needed to continue to grow this important area of
research. It is also posited that while gambling PBS do reduce harm,
it may not reach those at risk for the greatest level of harm (Drawson
et al., 2017). As a result, future research should strive to investigate
this pattern and determine for whom gambling PBS are most
beneficial (Drawson et al., 2017).

Cannabis Protective Behavioral Strategies

Along with alcohol, another substance that has received attention
in the PBS literature is cannabis. Individual state laws that govern
the possession, production, and use of cannabis have recently
undergone significant changes throughout the United States. Since
the 1996 Compassionate Use Act (which legalized cannabis for
medical use in California), to date, six states (Idaho, Wyoming,
Kansas, Tennessee, Alabama, and South Carolina) have yet to
legalize the use of cannabis in one form or another (i.e., medical
or recreational) with cannabis being fully legal in 16 states and the
District of Columbia (Defense Information Systems Agency, 2021,
Global Solutions, Last updated February 2021). This nationwide
and systematic shift toward the legalization of cannabis coincides
with increased use among the nation’s young adults.

According to the Monitoring the Future Study (Johnston et al.,
2016), 59% of 19–28-year-olds reported using cannabis at least once
on their lifetime. Moreover, this same age group was found to
perceive cannabis as the least harmful illicit drug. Yet, according to
various studies, cannabis use is consistently associated with cogni-
tive (Ramaekers et al., 2009), physiological (Ramaekers et al.,
2009), psychomotor (Bondallaz et al., 2016), and psychological
(Leadbeater et al., 2019) consequences. Additionally, college stu-
dents who use cannabis have been found to experience up to 19
distinct consequences in a given month, with an average of 5.8%
near daily use (20+ days in the past month) in a study of N = 8,141
students (Pearson et al., 2017). Furthermore, a recent review of
changes in cannabis potency (ElSohly et al., 2016) found that the
change in ratio of tetrahydrocannabinol (THC) increased by ∼600%
from 1995 to 2014. This increase in potency poses a substantially
higher risk for heavy users, particularly among adolescents and
young adults. Together, considering the trends in state legislation,
increased cannabis potency, and underestimated perceptions of
harm, effective strategies, and interventions that mitigate both heavy
use and routinely experienced consequences are warranted.

Given the extensive research that highlights the effectiveness of
PBS as a protective factor against alcohol-related consequences
(Bravo et al., 2015, 2016; Pearson, 2013; Prince et al., 2013),
cannabis researchers began to study cannabis-related negative con-
sequences in relation to PBS. For example, a series of studies were
conducted to develop the Protective Behavioral Strategies for
Marijuana (PBSM) scale (Pedersen et al., 2016, 2017). In its final
form, this 36-item (17-item short version) questionnaire includes
strategies that are aimed at limiting consumption (e.g., “Having a set
amount of times you take a hit of a marijuana joint”), avoiding
higher than desired intoxication (e.g., “Avoiding mixing marijuana
with other drugs”), and avoiding serious cannabis related harms
(e.g., “Using a designated driver after using marijuana”).

A follow-up study (Bravo et al., 2017) further examined the
relationship between distal antecedents, cannabis-related negative
consequences, and cannabis PBS (i.e., PBSM; Pedersen et al.,
2016). According to the results, cannabis PBS was negatively
associated with both frequency and cannabis-related consequences.
Unsurprisingly, frequency was positively associated with conse-
quences (Bravo et al., 2017). This suggests that cannabis-use
frequency mediates the association between PBS and cannabis-
related consequences, and highlights the potential function of PBS.
Interestingly, the authors noted that PBS mediated the relationship
between biological sex (i.e., females reported higher PBS) and
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cannabis-use frequency; and the relationship between sex and
cannabis-related consequences (Bravo et al., 2017). This study
also suggests that cannabis PBS use can be utilized to both mitigate
risk factors and enhance protective factors among cannabis users
(Bravo et al., 2017). A more recent study (Prince et al., 2019)
sought to expand upon the efficacy of the PBSM by analyzing
both qualitative and quantitative data from a community sample of
heavy cannabis users. Results of the qualitative analyses revealed
participants’ motivations for using PBS (e.g., health, legal, inter-
personal problems). Quantitative results aligned with past findings,
indicating a negative association between PBS and negative con-
sequences. Together, these add valuable knowledge on the utility of
PBS for cannabis-use.
Additional studies have examined the extent to which PBS med-

iates the relationship between sensation seeking and cannabis-related
consequences (Neugebauer et al., 2019), insomnia symptoms and
problematic cannabis-use (Wong et al., 2019), cannabis-use status
and condom use (Buckner et al., 2018), and sexual orientation
(Parnes et al., 2018). In all, PBS was found to significantly mediate
the hypothesized relationships; a finding that continues to guide
research and inform clinical practice. Moreover, cannabis PBS is
suggested to attenuate the elevated risk of negative consequences
among those most at risk, including college students who report high
levels of sensation seeking, negative urgency, and/or use cannabis for
enhancement and expansion motives (Bravo et al., 2017). Neverthe-
less, despite these preliminary findings on the efficacy of PBS use
for cannabis-related consequences, the nascence of cannabis-related
PBS research necessitates additional lines of inquiry to fully under-
stand the mechanisms, mediators, and moderators implicated in
cannabis-use, PBS, and associated consequences.

Other Factors Influencing Protective Behavioral
Strategies Use

Other PBS-related behaviors exist that are important to consider
when attempting to decrease health-compromising behaviors and
subsequently increase engagement in healthier behaviors. For
instance, in the context of sexual risk behaviors, recent studies
found that condom-related PBS has the potential to increase condom
use, both among college student drinkers (Gilmore et al., 2013) as
well as cannabis users (Buckner et al., 2018). In these studies,
condom-related PBS was assessed using the Condom-Related PBS
Scale (Lewis et al., 2009) which is a six-item measure adopted from
previous research (Bryan et al., 2002). Six sex-related protective
behaviors are asked prior to, or during, drinking episodes. Questions
such as, “How much did you engage in carrying a condom and
keeping it handy?” are measured using a Likert scale ranging from 1
(no, never) to 5 (always). Based on this, it is recommended that
interventions target the high-risk sexual behavior that are associated
with the substance (i.e., condom-related PBS), in addition to the
specific substance use behaviors (i.e., alcohol PBS or cannabis PBS;
Gilmore et al., 2013).
An additional study on individuals who use cannabis and exhibit

symptoms of PTSD was conducted (Jordan et al., 2019). The
underutilization of cannabis PBS contributed to the association
between higher PTSD symptoms and heightened cannabis use disor-
der symptoms, as well as negative consequences (Jordan et al., 2019).
Thus, targeting cannabis PBS among cannabis users with PTSD
symptoms could decrease reliance on this health-compromising

behavior and perhaps increase healthier coping behaviors
(Jordan et al., 2019). As a result, given the underutilization of
PBS by different subsets of college student drinkers and cannabis
users, it is pertinent to develop tailored interventions that can
improve PBS use among high-risk individuals.

Psychometric Issues in the Assessment of Protective
Behavioral Strategies

The literature on PBS use has a number of inconsistencies and
problematic associations. For example, arguably the most important
form of alcohol PBS, serious harm reduction (SHR), is consistently
linked to greater alcohol use and greater alcohol-related problems. It
has been suggested that SHR PBS may represent a set of reactive
approaches that are implemented after drinking has reached an excess
or after problems have already occurred (Pearson, D’Lima, et al.,
2013). An alternative is that our traditional PBS factor structure
should not align with behavioral groupings (e.g., manner of drinking,
serious harm reduction, etc.) but with implementation groupings
(i.e., direct versus indirect implementation). Direct PBS are linked
to specific quantifiable behaviors meant to affect consumption (e.g.,
alternating alcohol and non-alcohol drinks). In contrast, indirect PBS
are linked to behaviors that do not overtly affect consumption, but that
may be directly linked to problems (e.g., having a designated driver).
DeMartini et al (2013) found that direct strategies were related to
alcohol consumption, but not problems; while indirect strategies were
related to alcohol problems, but not consumption (DeMartini et al.,
2013). Re-evaluating the factor structure may help resolve seeming
inconsistencies.

A second issue is the response scale used to assess PBS. Braitman
et al. (2015) examined contingent responses based on frequency of
use PBS (e.g., never to always) versus quantity of PBS use (e.g., not
at all, once, two to three, etc.). Quantity of PBS use can conflate the
use of PBS with the number of drinking occasions, giving the
appearance of positive associations between PBS and alcohol use/
problems (Braitman et al., 2015). Indeed, in a test of this, Kite et al.
(2013) found that assessing SHR using a quantity response scale
produced positive associations with both use and problems while
assessing SHR with a frequency response scale resulted in theoreti-
cally consistent associations (Kite et al., 2013). To correct this issue,
in a separate study by Braitman et al. (2015), direct PBS were
divided by the number of drinking days over the last 2 weeks to
provide a proportional PBS value. This still produced good internal
consistency, but removed antithetical and curvilinear associations.
While this seems to fix the issue at the between-subject level, this
problem persists at the within-subject (daily or weekly level, see;
Leary & Dvorak, 2019) and has not yet been addressed in the
literature.

Interventions Used in Conjunction With Protective
Behavioral Strategies

Despite consistently showing inverse associations between PBS
use and negative outcomes, the historical record for PBS-based
interventions does not inspire confidence in PBS as an intervention
mechanism, at least in single component PBS-targeted interventions
(LaBrie et al., 2015; Martens et al., 2013; O’Donnell et al., 2019).
This has prompted a number of studies seeking to clarify how to
effectively harness PBS as a mechanism of change. A survey of the
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literature has produced eight fairly distinct categories of interven-
tions with varying degrees of effectiveness: (a) Brief Motivational
Interventions, (b) Personalized Normative Feedback, (c) PBS Skills
Training, (d) PBS Instruction, (e) Deviance Regulation Theory
Interventions, (f) Behavioral Economic Based Interventions,
(g) Counterfactual Thinking and (h) Episodic Future Thinking. Below
we discuss these interventions, providing examples from the literature
for each. While not an exhaustive list, the examples below represent
the seminal and/or only interventions for each category.
Perhaps the most frequently used harm reduction-based approach

across all behaviors is the use of Brief Motivational Interventions
(Field et al., 2005; Larimer & Cronce, 2002). BMIs integrate the
application of healthy behavioral strategies (i.e., PBS) for reducing
problematic outcomes and the opportunity to examine one’s own
engagement in these outcomes, which, historically, has reduced
risky behaviors (Barnett et al., 2007; Walthers et al., 2019). These
interventions tend to be multicomponent, often incorporating as-
pects of Personalized Normative Feedback (PNF) and skills training
while taking a Motivation Enhancement (Miller & Rollnick, 1991)
approach to achieve behavior change. BMIs are known to broadly
include assessments of quantity, frequency, and consequences;
while PNF and motivational strategies are used in the reduction
of high risk habits and behaviors (Dimeff et al., 1999; Dunn et al.,
2001). Early research has shown that multicomponent BMIs are
relatively effective at increasing PBS use, and that these increases
lead to subsequent decreases in use and problems (Barnett et al.,
2007; Larimer & Cronce, 2007; Murphy et al., 2012). To date, these
approaches have been used to increase PBS use for alcohol (Barnett
et al., 2007; Doumas et al., 2017; Larimer & Cronce, 2007; Magill
et al., 2017; Richards et al., 2019; Terlecki et al., 2021) and canna-
bis (Prince et al., 2020; Riggs et al., 2018) use which has generally
resulted in decreases in adverse outcomes. However, multicompo-
nent interventions have a number of drawbacks. They are often
resource intensive, requiring face-to-face contact. Computer-based
BMIs tend to be (a) less effective and (b) more variable in efficacy,
making wide dissemination difficult. This has led to a number of
alternative approaches.
Personalized Normative Feedback is perhaps the second most

frequently used approach to increase PBS. Martens et al (2013)
compared PNF for alcohol to PNF for PBS. They concluded that
PNF for alcohol use was the more efficacious intervention (Martens
et al., 2013). However, it is worth noting that PNF for PBS was the
only condition to result in significant increases in PBS use and
exerted the most robust effect on alcohol-related consequences.
Leavens et al (2020) found that PNF could be used to increase PBS
norms, but that this did not translate into increased PBS use, nor to
changes in alcohol outcomes (Leavens et al., 2020). Understanding
why changes in PBS norms do not result in subsequent changes in
behaviors remains a challenge. One way to address this, is to take a
different conceptualization of PBS. Rather than focusing on the
various subtypes of PBS as they relate to behaviors (e.g., manner of
drinking vs. stopping/limiting drinking), Leeman et al. (2016)
sought to differentiate PBS relative to their drinking outcomes.
They define PBS as either direct or indirect (Leeman et al., 2016). In
a comparison of direct, indirect, and combined conditions using a
PNF approach, they found that indirect and combined had signifi-
cant effects on alcohol outcomes while direct did not, suggesting the
active component was harnessing indirect PBS. They hypothesized
that indirect approaches may be easier to implement during drinking

occasions and may also be more effective in extremely brief (i.e.,
computer-based) assessments. Alternatively, indirect approaches
may involve more personally relevant behaviors that have intrinsic
value to the drinker (e.g., keep my drink in eyesight at all times, only
drink with people you trust).

Skills training is also often incorporated in multicomponent BMIs.
The goal of skills training is to teach a set of behaviors and ways to
implement those behaviors (Baer et al., 1999). Kenney et al. (2014)
found that PBS based skills training, implemented in a group format,
resulted in greater PBS use and subsequently lower alcohol consump-
tion and fewer alcohol-related consequences (Kenney et al., 2014).
LaBrie et al. (2015), using a similar skills training approach, found
that skills training was no different from control in reducing alcohol
outcomes (LaBrie et al., 2015). However, PBS use was significantly
higher at 1 and 6 months in the intervention condition. Furthermore,
while both the control and intervention conditions showed decreases
in alcohol outcomes across time, the decreases in the intervention
condition were mediated by changes in PBS use. This may result in
diminished relapse rates for those that were able to learn the skills and
implement these new behaviors, though, this has yet to be examined.

Similar to skills training, simple instruction to use PBS has shown
some modest effects. Sugarman and Carey (2009) found that simply
asking participants to use 50%more PBS (with no training on actual
types of PBS). They found that these individuals increased all forms
(direct and indirect) of PBS but showed no changes in consumption.
Instructing individuals to reduce alcohol use by 50% (but not
addressing PBS use) resulted in (a) more direct PBS use and
(b) a reduction in alcohol use. As has been noted above, indirect
PBS use is proximally linked to alcohol-related problems; unfortu-
nately, alcohol-related problems were not assessed in this study
(Sugarman & Carey, 2009). In similar vein, a small feasibility study
by O’Donnell et al. (2019) found that suggesting PBS use in the
moment resulted in increases in both direct and indirect PBS use,
but did not affect either alcohol use or alcohol-related problems
(O’Donnell et al., 2019). Thus, providing prompts to use more PBS
does appear to increase PBS use, but there is little effect on primary
alcohol outcomes. This may suggest that increased PBS use is a
necessary, but not sufficient, approach to reducing alcohol-related
outcomes.

A series of recent studies has begun trying to produce increases in
PBS via targeted messaging based on individual perceived norms.
Rather than try to change PBS norms, Deviance Regulation Theory
(DRT) posits that norms can be used to guide positively or nega-
tively framed messages about individuals that use PBS. According
to this theory, if an individual believes that a behavior is uncommon
(i.e., low PBS norms), a positive message about PBS use and/or
users will increase motivation to engage in PBS as a way to stand out
in positive and meaningful ways. In contrast, if individuals believe
that PBS is common (i.e., high PBS use norms), a negative message
about PBS non-use and/or non-users will increase motivation to
engage in PBS as a way to avoid standing out in negative ways
(Blanton et al., 2001). Furthermore, this approach seems to also
increase PBS norms across time (Dvorak, Kramer, et al., 2018;
Leary & Dvorak, 2019), providing guidance on how messaging
can transition to increase the intervention effects. A series of
studies have shown support for this idea, however, the results
frequently indicate that the intervention has an effect on PBS use
and alcohol-related consequences, but little effect on consumption
(Dvorak et al., 2015, 2016, 2017;Dvorak, Troop-Gordon, et al., 2018;
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Sargent et al., 2018). Interestingly, this may indicate that individuals
are primarily engaging in indirect PBS; though, this has yet to be
tested. While promising, most of these studies suffer from small
sample sizes, low statistical power, and are conducted among typical
college student drinkers that lack serious alcohol-related problems.
In contrast to approaches that utilize norms in some fashion,

Murphy et al. (2012) sought to increase PBS through a behavioral
economics approach. In this study, all participants received a BMI.
Some of the participants then received a supplemental intervention
that focused on increasing substance free reinforcement. This
intervention was designed to increase engagement in substance-
free alternative activities. Though not specifically designed to
increase PBS, this intervention did result in an increase in PBS
use, which partially mediated the effect between the substance free
reinforcement condition and alcohol-related consequences (Murphy
et al., 2012). Unfortunately, there are no published replications of
this approach for PBS use.
Recently, De Leon et al. (in press) have examined the effects of

counterfactual thinking as an approach to increase PBS use inten-
tions. Counterfactual thinking is a form of post-mortem thinking that
involves identifying a past problem and developing solutions to
address this problem. In their study, De Leon et al. (in press) had
participants identify a particularly adverse outcome linked to alco-
hol consumption. They then asked participants to engage in if-then
thinking as a way to cement PBS as a personally relevant approach
to reducing future alcohol-related consequences (e.g., if I would
have had a designated driver, then I would not have gotten a DUI).
This was compared to individuals that (a) just related having a
problem, (b) related having a problem, and then further described
the problem in greater detail, and (c) an attention control. Only the
Counterfactual Thinking intervention group produced greater PBS
use intentions. Unfortunately, they did not have follow-ups to
examine changes in PBS use or alcohol outcomes. Nonetheless,
making PBS more personally relevant is consistent with the notion
that simply increasing PBS is insufficient and that gaining a level of
“buy-in” may offer more efficacy (De Leon et al., in press). An
alternative to counterfactual post-mortem thinking, Episodic Future
Thinking, is a form of pre-mortem thinking that involves imagining
a future in which individuals are able to successfully achieve their
personal goals. In a small feasibility study, Voss et al. (2021) asked
heavy drinking college students to imagine future academic goals
they would like to achieve. They then received weekly reminders of
these goals. Interestingly, this approach resulted in within-subject
increases in PBS (dw = 0.58) and decreases in alcohol use
(dw = 0.56) and consequences (dw = 0.30). Perhaps most intriguing
is that the intervention here focused on academic goals and did not
mention PBS at all (Voss et al., 2021).
In summary, there have been a number of approaches aimed at

engaging PBS use as an intervention target to reduce alcohol
outcomes. Interventions that focus mainly on increasing direct
PBS and/or increasing PBS without making them personally rele-
vant appear to serve the purpose of increasing PBS, but these effects
do not generally translate into reductions in alcohol outcomes. In
contrast, interventions that target indirect PBS and/or making PBS
more personally relevant appear to have effects on both PBS use as
well as alcohol-related problems (though not necessarily consump-
tion related outcomes). As multicomponent interventions appear to
offer the most efficacy, it may be beneficial to develop multicom-
ponent interventions that leverage multiple aspects of personally

relevant approaches that target indirect PBS use. For example, a
stepped multicomponent approach may be to increase indirect PBS
use norms via PNF, followed by an EFT exercise to enhance
personal relevance and brief skills training in which individuals
engage in counterfactual thinking to identify individual approaches
to increase PBS implementation. Then, weekly reminders of per-
sonally relevant indirect PBS mixed with targeted messages about
non-users, ala DRT.

A Summary of Pharmacological and
Non-Pharmacological Protective Behavioral
Strategies Use

Protective behavioral strategies targeting pharmacological (e.g.,
alcohol) and non-pharmacological (e.g., gambling) risk behaviors
are presented in the current article. This presents two distinct
issues: (a) effects on the risk behavior (e.g., drug consumption for
pharmacological; gambling or engagement in risky sex for non-
pharmacological) and (b) effects on the outcomes of those behaviors
(e.g., drug-related consequences for pharmacological; gambling
related-consequences or adverse sexual outcomes for non-
pharmacological). Regarding effectiveness of PBS in relation to
pharmacological risk behaviors, we see a reduction in negative use
and consequences for both alcohol (Bravo et al., 2016; Cronce &
Larimer, 2011; LaBrie et al., 2009; Lewis et al., 2010; Martens
et al., 2009; Pearson, D’Lima, et al., 2013; Pearson et al., 2012;
Pearson & Henson, 2013; Pearson, Kite, et al., 2013; Prince et al.,
2013; Treloar et al., 2015) and cannabis (Bravo et al., 2017;
Pedersen et al., 2016, 2017) through the use of protective behavioral
strategies. Regarding PBS-related interventions targeting alcohol
use, effect sizes for the interventions are in the small range [Cohen’s
d = 0.08–0.14] (Leavens et al., 2020), small to large range
[Cohen’s d = 0.18–0.97] (Martens et al., 2013), [Cohen’s d =
0.30–1.05] (Richards et al., 2019), and medium to large range
[CI = 0.513–4.194] (Terlecki et al., 2021). Regarding PBS-related
interventions targeting cannabis use, effect sizes are in the very small
tomedium range (Riggs et al., 2018), with Bayesian credible intervals
not containing zero [CI = 0.10–0.77] (Prince et al., 2020).

Regardingmeasurement of PBS in relation to non-pharmacological
risk behaviors, we see negative consequences are reduced for gam-
bling behaviors and condom use through protective behavioral strat-
egy use (Drawson et al., 2017; Lewis et al., 2009).While the literature
was mixed for dating and sexual behaviors, overall the findings
revealed fewer negative consequences in association with the use
of PBS (Gilmore et al., 2018; Neilson et al., 2015; Sell et al., 2018).
Regarding PBS-related interventions targeting non-pharmacological
risk behaviors, future research should focus on the nuances of
targeting non-pharmacological risk behaviors through the use of
PBS-related inventions for dating and sexual behaviors, gambling,
and condom use (Drawson et al., 2017; Gilmore et al., 2013; Lewis
et al., 2009). Thus, PBS-related interventions appear to effectively
target behaviors that are related to both pharmacological risk beha-
viors and non-pharmacological risk behaviors. The findings outlined
in the current review indicate that the use of protective behavioral
strategies is versatile, in that negative behavioral engagement
(whether that be use related behavior or risk related behavior) and
negative consequences from those behaviors can be effectively
mitigated for both pharmacological or non-pharmacological risk,
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and that PBS are not necessarilymore or less effective when applied to
either pharmacological or non-pharmacological behaviors, but rather
show effectiveness in both realms.

Discussion

The aim of this article is to provide a systematic overview of the
many distinct applications involving protective behavioral strategies
across several different behavioral contexts (e.g., substance use and
sexual behaviors). Subsequently, the current review evaluated the
effectiveness of these strategies while highlighting the interventions
used in conjunction with PBS. In summary, this brief review broadly
describes the different behaviors assessed using PBS measurement,
as well as the interventions used in conjunction with PBS.
Although alcohol PBS have consistently mitigated risky alcohol

use and alcohol-related consequences, there has historically been
less focus on influences that may impact this association (LaBrie
et al., 2009). This is important when considering mental health, as
recent findings indicate that the implementation of PBS may vary as
a function of mental health (LaBrie et al., 2009). Further under-
standing the association between PBS and alcohol outcomes may be
mitigated is warranted (Landry et al., 2014). Recent research has
found increased psychopathology symptoms to be associated with
an underutilization of PBS use, heavier alcohol consumption, and
more alcohol-related consequences across individuals with depres-
sive symptoms (Linden-Carmichael et al., 2015), generalized anxi-
ety disorder (Litt et al., 2013), social anxiety disorder (Terlecki
et al., 2020, 2021), and disordered eating (Landry et al., 2014).
Specific to PTSD, utilization of PBS was found to be more salient in
women, with the association between PTSD symptoms and alcohol-
related consequences found to be weaker at higher levels of PBS use
(Jordan et al., 2019). Similarly, alcohol outcomes were found to be
attenuated at high levels of PBS use for individuals exhibiting
primary psychopathy (Kramer et al., 2017) and narcissistic traits
(Kramer et al., 2019). Thus, this showcases how alcohol PBS can be
differentially effective for certain types of mental health problems,
thereby warranting further consideration when investigating and
building interventions in combination with PBS.
Moreover, it is important to further understand how the associa-

tion between PBS and outcomes may be differentially impacted by
psychological constructs. For instance, guilt-proneness (Treeby
et al., 2018), premeditation and perseverance impulsivity traits
(Pearson et al., 2012), behaviorally oriented problem-focused cop-
ing (Walker & Stephens, 2014), high self-esteem (Zeigler-Hill et al.,
2012), high levels of self-regulation (D’Lima et al., 2012), and
adaptive perfectionism (Watson et al., 2019) have been associated
with more PBS use and subsequent reductions on various alcohol
outcomes (consumption and negative consequences). In contrast,
sensation seeking and impulsivity (Pearson et al., 2012), cognitive
oriented problem-focused coping (Watson et al., 2019), being a
male with low self-esteem (Zeigler-Hill et al., 2012), and low levels
of social pressure and emotional regulation self-efficacy (Ehret
et al., 2013), have been associated with less PBS use and increases
in alcohol-related negative outcomes. Yet, shame-proneness
(Treeby et al., 2018), positive urgency (Pearson et al., 2012)
high levels of social and emotional self-efficacy (Ehret et al.,
2013), and maladaptive perfectionism (Watson et al., 2019) were
unrelated to PBS use. Additionally, PBS was found to be a protec-
tive factor by limiting adverse alcohol outcomes among individuals

with negative urgency traits (Weaver et al., 2012) as well as those
with low levels of self-regulation (D’Lima et al., 2012). These
findings showcase how distinct psychological constructs can exhibit
unique effects on PBS use and the importance of continuing to
evaluate these constructs when delivering interventions.

Clinical Implications

The current article serves two overarching implications for
clinical practice. First, a comprehensive list of PBS measures for
a variety of risk behaviors is provided. These measures are useful
both in the research domain (as evidenced throughout this review)
and in the clinical domain for tracking behavioral change. As
clinical work continues to focus on patient goals and strengths
(Peterson, 2006), so too must self-report measures assess areas of
positive behaviors and growth. Protective strategies are often why
patients typically seek treatment. Second, this review highlights
interventions that can be implemented both at the individual level
(e.g., traditional psychotherapy) and broadly to entire groups (e.g.,
university-wide programs). While more research is necessary, the
interventions outlined in this review suggest positive steps forward
for reducing unwanted consequences and embracing a harm-
reduction approach.

Limitations

Despite the potential contribution this brief review offers to the
field at-large in regard to PBS, it is not without its limitations.
Specifically, after excluding the articles that failed to meet inclusion
criteria, the present review was limited by the number of viable
remaining studies. Similarly, related to the search protocols em-
ployed herein, it is possible that relevant research was omitted from
the final analysis. Subjectivity inevitably exists throughout the
screening process for a review paper. An additional and all too
common limitation inherent to systematic reviews by-and-large is
the potential for overestimating the efficacy of the studies reviewed.
Ultimately a discrete form of publication bias, failing to include
unpublished studies can lead reviewers to present an overly san-
guine estimate of intervention efficacy.

Conclusion

The literature reviewed in this brief review suggests PBS can be a
useful tool for mitigating the negative consequences associated with
risky behaviors. While much of the literature on PBS has focused on
alcohol use, there is promise in its effectiveness broadly among
other risk behaviors. Future research should focus on refining the
measurements of PBS and the interventions within which PBS are
employed.
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