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Abstract
Impulsivity is an important factor in many clinical disorders, especially alcohol and substance
use disorders. Most of the research on impulsivity in this domain has focused on adolescence and
young adulthood, as this developmental period is characterized by onset of and escalation in
alcohol and substance use, likely driven in part by brain development patterns. Although many
individuals eventually “mature out” of these behaviors in middle adulthood, a critical subset of
people do not. The role of impulsivity in middle-to-older adulthood, when certain individuals
transition from normative to disordered substance use, has not been carefully examined. The goal
of this paper is to review the literature on measuring and modifying impulsivity from
adolescence through older adulthood, with a special focus on middle-to-older adulthood. We
propose that impulsivity research should include data on middle-to-older adulthood as an
important time of transition to disordered use. We consider how impulsivity might have unique
meaning at different stages of the adult lifespan and suggest modifications for assessing and
treating impulsivity in older adults.
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Developmental considerations for assessment and treatment of impulsivity in older adults

There is a vast literature linking impulsivity to a wide range of clinical problems(see Um,
Hershberger, Whitt, & Cyders, 2018), especially alcohol and substance use disorders (e.g.,
Coskunpinar, Dir, & Cyders, 2013; Dick et al., 2010; Gerard Moeller & Dougherty, 2002;
Verdejo-Garcia, Lawrence, & Clark, 2008). Most of this research has focused on adolescence
and young adulthood, when impulsive and risky behaviors, such as alcohol and substance use
(e.g., Young et al., 2002), are common. This period also corresponds with brain maturation that
is thought to contribute to these behaviors (Blakemore & Robbins, 2012; Casey, Jones, & Hare,
2008; Crone & Dahl, 2012). Although many individuals eventually “mature out” of these
behaviors after the early 20’s (Littlefield & Sher, 2015; Littlefield, Sher, & Wood, 2009), a
subset of individuals do not and instead transition to problem use during middle adulthood
(Heyman, 2013). This later period is clinically important but has received little attention. For
reasons that are not fully understood, alcohol and substance use appear to be increasing in
middle-to-older adults (Breslow, Castle, Chen, & Graubard, 2017). The goal of this paper is to
review the literature on measuring and modifying impulsivity from adolescence through older
adulthood, with a special focus on middle-to-older adulthood. We consider how impulsivity
might have different meanings at different stages of the adult lifespan and suggest specific
modifications for assessing and treating impulsivity in older adults.
Measurement of Impulsivity

When researchers discuss and measure impulsivity, they are usually referring to one of
two different levels of measurement or analysis, which, by and large, do not highly correspond
(see Cyders & Coskunpinar, 2011). The first is at the level of personality trait, i.e., the stable

underlying construct of impulsivity, which commonly utilizes self-report questionnaires to assess
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a wide range of different traits, such as acting without thinking or seeking out exciting
experiences (see Evenden, 1999 for a full review on this topic). Because of the varied definitions
across studies, Whiteside and Lynam (2001) conducted a factor analysis of existing personality-
based impulsivity scales to identify the common traits assessed across these measures. The result
of this analysis was the UPPS-P Impulsive Behavior Scale (Lynam, Smith, Whiteside, & Cyders,
2006; Whiteside & Lynam, 2001). Three main domains are included in this scale: deficits in
conscientiousness, which comprises not thinking before acting and not following tasks to
completion; sensation seeking, which is seeking out new and exciting experiences and
sensations; and emotion-based rash action, which comprises acting rashly in response to
negative (‘negative urgency’) and positive (‘positive urgency’) emotions (see Cyders & Smith,
2007; Cyders et al., 2007; Lynam et al., 2006; Whiteside & Lynam, 2001).

The second level of measurement is the behavioral manifestation of the trait, i.e.,
assessing impulsive behavior, usually via an objective behavioral task. Behavioral measures of
impulsivity seek to assess behavioral responding in the moment, and thus are more ‘state-like’
than ‘trait-like’ (Cyders & Coskunpinar, 2011; Sharma, Markon, & Clark, 2014). Over the years,
many behavioral lab tasks have been developed, assessing different aspects of impulsivity. This
field also sought to compile and group these measures into representative task domains of
impulsivity. Dick and colleagues (2010) categorized these assessments into five domains:
prepotent response inhibition (suppressing dominant or automatic responses), resistance to
distractor interference (avoiding distraction in goal-directed behavior), resistance to proactive
interference (avoiding memory intrusions in goal-directed behavior), delay response (choosing a

larger delayed reward over an immediate reward), and distortions in elapsed time (judging
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passing time accurately). Others have categorized these tendencies differently (Aragues, Jurado,
Quinto, & Rubio, 2011; Fineberg et al., 2014; Sharma et al., 2014).

Overall, objective behavioral measures of impulsivity correlate poorly with self-report
measures, likely because trait-like and state-like impulsivity are different things (e.g., Cyders &
Coskunpinar, 2011). Importantly though, even the separate constructs within each measurement
type are quite independent and predict differential aspects of alcohol and substance use
behaviors. For example, the three UPPS-P domains only have small to moderate intercorrelations
correlate with each other (Cyders & Smith, 2007), suggesting they are separate, though
somewhat related, tendencies toward impulsive action. Other work has supported these lower
correlations among different constructs within personality-based and objective behavioral
measurements of impulsivity, showing that disparate constructs differentially relate to substance
use outcomes (e.g., Coskunpinar et al., 2013; Dick et al., 2010; Smith et al., 2007). Measuring
impulsivity constructs at the sub-facet level leads to more precise measurement and more
accurate prediction of substance use outcomes (see Smith et al., 2007; Smith, Fischer, & Fister,
2003).

A construct that has been formulated as distinct from impulsivity is compulsivity.
Compulsivity refers to behaviors that are outside of one’s control, difficult to stop, and that have
become insensitive to environmental consequences of the behaviors (see Koob & Le Moal,
2008). George Koob (2004) has proposed that whereas alcohol and substance addiction is driven
by impulsivity at the early stages of substance use, it is controlled by compulsivity at the later
stages. In this model, one moves from positive reinforcement reasons for substance use (e.g., to
feel the high) to negative reinforcement motivations (e.g., to avoid withdrawal symptoms)

(Koob, 2004). Thus, this suggests that impulsivity is important for initiation of substance and
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alcohol use, but that compulsivity comes into play in the transition to a substance use disorder.
This has been supported by some research where impulsivity is an important factor in substance
use in adolescence and young adulthood (see reviews by Stautz & Cooper, 2013; VanderVeen,
Hershberger, & Cyders, 2016), whereas compulsivity is more important in middle to older
adulthood as people transition to disorder-level use (e.g., Koob & Le Moal, 2008). Yet, these
conclusions raise questions about the operational definition of compulsivity, and whether the
claim that compulsivity plays a greater role later in the drug use trajectory could be confounded
by the samples typically studied in impulsivity research (see a review by Argyriou, Um, Carron,
& Cyders, 2018). If the participants of studies investigating impulsivity are mainly adolescents
or young adults, this may give the impression that impulsive behaviors are more important in
these younger groups, eventually biasing impulsivity-based theory. The distinction and relative
importance of impulsivity vs. compulsivity in the development and maintenance of substance use
disorders has recently been questioned. Zorrilla and Koob (2019) proposed that a specific
impulsivity trait, namely negative urgency, is the bridge that facilitates the transition from social
or normative substance use to addiction. Indeed, meta-analytic findings indicate that negative
urgency is the personality-based impulsivity trait that has the highest associations with alcohol
dependence (Coskunpinar et al., 2013). Additionally, certain brain mechanisms appear to
underlie both negative urgency and addiction (Um, Whitt, Revilla, Hunton, & Cyders, 2019),
further strengthening the link between this trait and addiction. Thus, focusing primarily on
adolescents and young adults in studying how impulsivity underlies alcohol and substance use
disorder risk may have led to a misunderstanding as to which traits underlie how addiction

develops and is maintained. It has been proposed that whereas sensation seeking is important for
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the onset of substance use, negative urgency is more important for the transition to problematic
use (Smith, Fister, & Fischer, 2007).
Developmental Changes in Impulsivity Across the Lifespan

Impulsivity changes across the lifespan, corresponding with maturational changes in the
brain. In general, personality-based impulsivity traits increase with the onset of puberty through
the early 20s and then level off in the transition into middle-adulthood (Littlefield et al., 2016;
Romer & Hennessy, 2007; Steinberg et al., 2008), although this pattern is not as robust for
sensation seeking (Collado et al., 2014; Harden & Tucker-Drob, 2011; Pedersen et al., 2012). For
behavioral measures, delayed reward discounting decreases from adolescence into adulthood
(Green et al., 1994; Olson et al., 2007; Prencipe et al., 2011) and response inhibition
performance improves from adolescence into adulthood (Jaeger, 2013; Lopez-Caneda et al.,
2014). It has been suggested that the increase in impulsivity during adolescence results from the
gap between the early development in the affective processing system (including areas of the
mesolimbic dopamine circuit) and later development of the cognitive control system (including
the lateral prefrontal cortex and parts of the anterior cingulate cortex) (Ernst and Fudge, 2009;
Somerville et al., 2010; Stautz and Cooper, 2013; Steinberg, 2008). This gap in maturation may
make it difficult for adolescents to restrain impulses toward rewarding experiences, such as
substance use. Another theory highlights the heightened sensitivity of a maturing ‘reward
system’ to social and affective incentives that become more salient due to a highly flexible (as
opposed to underdeveloped) cognitive control system (Crone & Dahl, 2012; Galvan, 2010).

Starting around the age of 25, impulsive and risk-taking behaviors decline, corresponding
with reductions in impulsivity traits that level off in middle adulthood —a phenomenon called

“maturing out” (Littlefield & Sher, 2016; Vergés et al., 2012). However, a small but clinically
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relevant percentage of adults increases their substance use and transitions to more severe patterns
of use indicative of a substance use disorder. More research is needed to understand how
impulsivity may drive this maintenance or increase in problematic substance use in middle
adulthood.

Limited research examining impulsivity in middle-to-older adulthood is problematic for
research and clinical application. Because impulsivity has not been considered an important
determinant of substance use among middle-older adults, it is not known whether impulsivity is
simply understudied in this group or whether it is indeed less relevant for middle-to-older adults.
If impulsivity plays a lesser role in substance use for older adults, or if their substance use is
driven by different forms of impulsivity, this would suggest a need for different strategies for
identifying, preventing, and treating this population compared to younger individuals. Applying
treatments that work for younger populations to older people may be mis-directed (Argyriou et
al., 2018). Next, we discuss developmental considerations for the measurement and treatment of
impulsivity in older adults.

Developmental Considerations for the Measurement of Impulsivity in Older Adults

Comparing impulsivity and its relationship with risk-taking behaviors across
developmental stages depends on valid measurement of the construct across the lifespan. Normal
aging is associated with cognitive, affective, and sensorimotor changes (Samanez-Larkin &
Knutson, 2015; Samanez-Larkin et al., 2013) that could affect not only impulsivity in older
adults, but also the type of impulsivity and the validity of the assessments used to measure
impulsivity (Argyriou et al., 2018). For example, many behavioral impulsivity tasks rely on
speed of processing, which slows with age, thus confounding the measurement of this tendency

in older adults. Additionally, some personality-based scales ask about risk taking behaviors that
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require a certain amount of physical agility (e.g., skydiving, riding a motorcycle) that would be
more difficult as one ages. Further complicating the matter is that most of these measures were
originally developed and tested in young adult, college samples; thus, it is unclear whether they
are valid and reliable in middle to older adults. To evaluate differences in impulsivity across the
lifespan, we need self-report and behavioral task measures that can provide valid and reliable
assessments of impulsivity across age groups. Only then will we be able to draw valid
conclusions about group differences in impulsivity across age.

Some of this work has begun. A recent study (Argyriou et al., 2019) assessed the
invariance of the UPPS-P Impulsive Behavior Scale across the adult lifespan (age range: 18-85
years old) in a community sample that closely matches the U.S. general population based on age,
sex, race, immigrant status, language, education, and income. This measurement invariance
analysis tested whether the UPPS-P scale can produce valid and reliable measurements of the
impulsivity traits across age. If it does, then valid comparisons can be made across age groups; if
it does not, then comparisons across the adult lifespan cannot be validly made using this scale as
they can lead to results that inflate, deflate, or distort the appearance of real group differences.
The findings of this study generally supported the invariance of this measure across young,
middle, and older adulthood. However, three items with differential item functioning were
identified that are less valid indicators for impulsivity traits in older ages (e.g., Item 51: ‘I would
like to go scuba diving’). The authors recommended removing these items for more valid
comparisons of self-reported impulsivity across age (Argyriou et al., 2019). After removing these
items, the authors found a small decrease in sensation seeking with age and there were no

differences in the other traits across age. Previously reported large decreases in impulsivity with
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age may reflect less valid measurement of impulsivity among older adults using existing scales
and measures.

Assessing the applicability of behavioral tasks across the adult lifespan is more complex
than with self-report measures. Performance on a behavioral measure of impulsivity may be
confounded with other processes that change with normal aging. For example, for prepotent
response inhibition tasks, such as the Stop Task, slower reaction time, the most commonly used
index of prepotent response inhibition, could reflect aging-related slower motoric dexterity or
processing speed (Charlton et al., 2008; Sebastian et al., 2013), although the task takes into
account individual differences in reaction time to some extent. Older individuals may be less
familiar with computer technology (Iverson et al., 2009), which could reduce the validity of
using these tasks in older age groups. Stereotype threat (i.e., the fear one may have that they may
perpetuate or exemplify a negative stereotype about themselves) may further affect performance
disproportionately among older adults (Mazerolle et al., 2012). Thus, task performance may be
affected by other factors in addition to, or instead of, impaired ability to suppress automatic
responses. In the case of delay discounting tasks, there may be age-related changes in the value
of the rewards or in the perception of elapsed time of the delays. Rewards in delay discounting
procedures may be real or hypothetical; cognitive control mechanisms are important for
hypothetical rewards, whereas affective/motivation processes are important for real rewards.
Changes in motivational goals and life experience with normal aging affect the subjective value
of rewards and motivation to discount it (Samanez-Larkin et al., 2013), which may change the
meaning of a reward and its discounting time frame. Any of these factors might threaten the
validity of the measurement and complicate direct comparisons of performance across age

(Argyriou et al., 2018). Addressing these confounds that disproportionately influence older
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adults will result in measures of impulsivity that are suitable for comparisons across the adult
lifespan.
Developmental Considerations for the Treatment of Impulsivity in Older Adults

Several studies have examined the relationship between impulsivity and substance use
treatment outcomes. A recent meta-analysis found that high negative urgency and lack of
premeditation at intake to a substance use disorder treatment program were associated with
worse treatment outcomes (Hershberger et al., 2017), supported by some work (Loree et al.,
2015; Stevens et al., 2014), although not others (e.g., Tomko et al 2016). A recent review
supported this idea and furthermore recommended the development of novel treatment methods
to target other facets of impulsivity (Um et al., 2018).

Overall, there are few treatments specifically targeting impulsivity and fewer that have
been tested, although some have made suggestions on possible treatment approaches for these
tendencies. Zapolski et al. (2010) suggested that negative urgency might be effectively modified
through distress tolerance strategies or emotion regulation approaches; sensation seeking may be
modified through developing a bank of safe, stimulating activities that do not involve substance
use; positive urgency may be modified through the teaching of adaptive techniques for savoring
success and positive mood; lack of premeditation may be modified through cognitive meditation
training; and lack of perseverance may be modified through stimulant medication and the use of
goal setting and planning training. Tomko and colleagues (2016) suggested that contingency
management may be a particularly effective treatment approach for those high in impulsivity.

Some researchers have developed treatments to reduce impulsivity in adolescent and
young adult populations, including some with substance use problems. These studies have

targeted mainly self-report, trait measures of impulsivity, which may be difficult to change. One
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study in a small sample of African American female college students found that training in
emotion modulation decreased negative and positive urgency and reduced risk-taking (Weiss et
al., 2015). Similarly, a school-based treatment based in Dialectical Behavioral Therapy reduced
risk-taking behaviors in a small sample of high school adolescents (Zapolski et al., 2017).
Interestingly, among adolescents in a smoking cessation program combining contingency
management and cognitive behavioral therapy, lower impulsivity scores at treatment onset were
associated with increased likelihood of successful abstinence (Krishnan-Sarin et al 2007).

Some approaches (e.g., distress tolerance or emotion regulation to modify negative
urgency) appear to be easily generalizable to older adult populations. However, several aspects
of impulsivity-targeted treatments designed for youth may not be applicable for middle-to-older
adults. For example, school-based interventions (e.g., the treatment tested by Zapolski et al.,
2017) would be difficult to modify for older adults, because the content may not generalize, the
time involved is large (9-week session), and the school setting may not have a comparable
counterpart. Older adults might be treated in a work setting, but the viability of this option is
limited by stigma, availability, and the tradeoff between work time and the time spent in group.
Additionally, it would be difficult to identify adults to refer to such a treatment. In contrast to
school-based interventions, the emotion modulation approach supported by Weiss et al. (2015)
may be better suited to adults, as the content is delivered in an one-hour session, which could be
administered via more accessible strategies (e.g., webinar, online module, orientation meeting).

It is not clear whether reducing impulsivity would be effective in middle-to-older adults.
Of note, the meta-analysis conducted by Hershberger et al. (2017) reviewed studies examining
substance use disorder treatment effectiveness, not impulsivity in particular. These studies

reported greater age ranges than typically included in impulsivity research, thus allowing for a
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better understanding of how treatment may affect and may be affected by impulsivity. Although
Hershberger et al. (2017) did not examine age as a moderator of treatment effectiveness (due to
the limited number of studies that met inclusion criteria), the effects reported (that negative
urgency and lack of premeditation reduced treatment effectiveness) were found in treatment
samples with a mean age of approximately 35 years of age (ranges from mid-twenties to mid-
forties), indicating that, at least, the findings suggesting the influence of impulsivity on substance
use disorder treatment outcomes likely apply to young-to-middle adults. They additionally
reported significant, but very small, reductions in negative urgency and sensation seeking during
treatment (Hershberger et al., 2017).

Suggestions for Measurement and Treatment of Impulsivity in Older Adults

We thus suggest that, although promising, existing measurements of and treatments for
impulsivity may need to be modified extensively to maximize their effectiveness in middle-to-
older adults. Previous attempts to modify psychological treatment with older adults have been
proposed (e.g., Knight, Nordhus, & Satre, 2003). We use the framework provided by Evans
(2007) to suggest how to modify assessment and treatment of impulsivity for older adults,
including addressing cognitive changes, addressing sensory impairment, incorporating physical
health limitations, utilizing flexible settings and formats, and modifying content.

Addressing cognitive changes. Cognitive changes may confound behavioral measures of
impulsivity in older adults (see review by Argyriou et al., 2018), reducing the valid measurement
of these tendencies in this group. Additionally, many of the approaches suggested by Zapolski
and colleagues (2010) utilize teaching and applying new skills (e.g., emotion regulation, distress
tolerance, goal setting) through psychoeducation and practice. Impairments in memory may

reduce the effectiveness of such approaches. Similar to what is suggested by Evans (2007), using
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memory training and aids, and ensuring the presentations of information in multiple formats can
help increase the application of existing treatments to older populations. For instance, assistive
devices, such as written handouts and online modules, may ease the stress of taking notes or
recalling key components after intervention sessions (Foulk et al., 2014).

Addressing sensory impairment. Visual and hearing impairment can limit the validity
of any self-report or behavioral measure of impulsivity and can also limit the effectiveness of
any treatment training, sometimes without awareness. Assessing for such impairment prior to
assessment and treatment planning is important so that modifications can be made to address any
identified impairments (e.g., larger font, more contrast between stimuli and background during
behavioral tasks, audio narration, etc.).

Incorporating physical health limitations. Physical limitations may limit self-report
and behavioral measurement of impulsivity — for example, an older person may say “no” to the
item “I would enjoy water skiing” because physical limitations would make the activity
unpleasant, not because they are low in sensation seeking (see Argyriou et al., 2018).
Additionally, treatments that aim to develop appropriate behavioral substitutions for impulsive
behaviors will be somewhat limited by the physical health of the individual — for example,
relaxation techniques may be difficult in those with many physical ailments or replacement
behaviors may not all be possible for the individual. Additionally, physical ailments can cause
serious stress, complicating treatment because of additional symptomology, pain management,
and the impact of medical treatment and medication. Thus, we suggest including a measure of
physical health, discussing limitations with the client, and including feedback from the

participant as to the feasibility of homework assignments.
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Utilizing flexible settings and format. Settings and formats used for adolescent and
younger adult populations often include school or university settings, increasing availability and
feasibility of treatment. Middle-to-older adults likely have additional barriers with attending
treatment including limited time and resources (e.g., childcare or eldercare responsibilities, long
work hours, transportation limitations). Flexible settings for treatment (e.g., treatment in own
home or in primary care settings, Evan, 2007; online or phone interventions) and reduced time
commitments will likely increase access to care for these groups. Treatment sessions can also be
shortened (i.e., from 60 minutes to 30 minutes) or incorporate breaks as needed. Additionally,
some data suggest that group treatments may be more effective for older adults, as it provides
peer support and opportunities to try new skills (Evans, 2007, Foulk et al 2014). Using this
intervention format may also lower financial barriers since it is covered by Medicare and most
private insurance.

Modifying content. Some of the measurement or therapy content for impulsivity may
not generalize well to older adults. For example, what impulsivity is in older adults may look
quite different than in younger adults — with less reliance on traditional risk taking (e.g., sky
diving, bungee jumping) and more reliance on behaviors still available to an aging population
(e.g., unprotected sex, investments) — which may make traditional impulsivity measures less
valid in older adults. Additionally, there is often a view that people are “too old to change,” both
by the therapist and the client, that may need to be challenged early on in treatment for it to be
most effective (Evans, 2007). Evans (2007) also reviews other important considerations for
treatment with older adults including ageist assumptions, stigma, and prejudice against younger
therapists, all of which would need to be targeted in treatment.

Conclusions
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In conclusion, extensive literature supports impulsivity as a significant risk factor in
substance use. However, more needs to be done to fully extend this across the lifespan,
particularly in how best to modify assessment and treatment of impulsivity in older adults.
Because of the varied time-course of substance use, we propose that impulsivity research should
move away from a predominant focus on adolescence and young adulthood to also include data
on middle-to-older adulthood as an important time of transition to disordered use. Over-reliance
on adolescents and young adults has likely led to an underappreciation of the role impulsivity
may play among middle-to-older adults. Additionally, although some evidence suggests that self-
report impulsivity measures can validly assess impulsivity across the adult lifespan (e.g.,
Argyriou et al., 2019), researchers may want to rethink how we use behavioral tasks to assess
impulsivity in these older groups, as performance is likely confounded with aging-related effects.
Valid comparisons across the lifespan cannot be made until it is documented that the measures
used to assess impulsivity produce valid and reliable data across age. Applying treatments
designed to modify impulsivity to older adults requires consideration of important modifications
in order to increase usefulness and effectiveness. We hope to catalyze work with impulsivity in
middle-to-older adults. If impulsivity is fundamentally different in older adults or differentially
impacts substance use or treatment outcomes, we require age specific strategies for

identification, prevention, and treatment to effectively reduce risks in this clinically relevant

group.
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