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Abstract
While effective models of alcohol and drug prevention exist, they often focus solely on youth or young adults. This article 
describes the Lifestyle Risk Reduction Model (LRRM), an approach applicable across the lifespan. The intent behind the 
LRRM is to guide the development of prevention and treatment programs provided to individuals and small groups. The 
LRRM authors’ goals are to help individuals reduce risk for impairment, addiction, and substance use’s negative conse-
quences. The LRRM identifies six key principles that conceptualize the development of substance-related problems by draw-
ing parallels with health conditions, such as heart disease and diabetes, which often result from combined effects of biological 
risk and behavioral choices. The model also proposes five conditions that describe important steps for individuals as they 
progress toward greater perception of risk and lower risk behavior. One LRRM-based indicated prevention program (Prime 
For Life) shows positive results in cognitive outcomes and in impaired driving recidivism for people across the lifespan. 
The model emphasizes common elements across the lifespan, responds to contexts and challenges that change across the life 
course, complements other models, and is usable for universal, selective, and indicated prevention programs.

Keywords  Prevention · Lifespan · Alcohol · Drug · Addiction · Abuse · Risk factors · Aging · Intervention

The annual economic impact of substance misuse is esti-
mated at $249 billion for alcohol misuse and another $193 
billion for illicit drug use (Office of the Surgeon General, 
2022, April 8). At present, youth and young adults are the 
main targets of prevention models and associated program-
ming. Approaches for youth have included individual-, fam-
ily-, school-, and community-level models and interventions 
(e.g., Hawkins et al., 2015; Spoth et al., 2018). This exclusive 
focus on younger people is problematic since substance use 
and its associated problems occur throughout the lifespan, 
with a substantial amount of high-risk use occurring in adult-
hood (Substance Abuse and Mental Health Administration, 
2019). According to the 2018 National Survey on Drug Use 
and Health (NSDUH), 24.5% of adults aged 26 or older (about 
53 million people) reported binge drinking in the past month, 
with 6% (~ 13 million people) using heavily. Furthermore, 

alcohol and THC (marijuana) use are increasing fastest among 
people aged 50 + (Azofeifa et al., 2016; National Institute on 
Drug Abuse [NIDA], 2020). Grant et al. (2017) reported an 
estimated 107% increase in alcohol use disorders in American 
adults aged 65 + , which is concerning since that age group is 
predicted to expand from 54.1 million in 2019 to 90.8 million 
by 2040 (Administration for Community Living, 2021).

Unfortunately, relatively little attention is paid to prevent-
ing substance use problems among people beyond youth and 
emerging adults. Despite the smaller body of research, there 
is evidence that prevention activities are successful with 
adult populations, resulting in reduced high-risk alcohol use 
among primary health care patients (O’Connor et al., 2018) 
and reduced recidivism among people arrested for alcohol-
impaired driving (Beadnell et al., 2015). These two studies 
focus on interventions provided to individuals and groups 
and reflect the opportunities that exist for providing these 
types of programs in organizational (e.g., workplace and 
medical), legal (e.g., impaired driving diversion programs), 
and other group settings (e.g., military).
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Purpose

There is need for a model that can guide the development 
of individual and small group preventive interventions for 
people across the lifespan. The purpose of this paper is to 
present the Lifestyle Risk Reduction Model (LRRMBarger 
et al., 2014; Daugherty & Leukefeld, 2003), explain how it 
can address alcohol and drug use prevention across the full 
lifespan, and describe an application of the model (Prime 
For Life) and its related outcome findings.

The Lifestyle Risk Reduction Model 
as an Exemplar of Lifespan Prevention

Lifespan theories of development focus on a complex 
interplay of life events, transitions, and adaptations to 
events as key influences on human development from 
birth to death (Zacher et al., 2019). This perspective also 
emphasizes the impact of the unique context in which a 
life is lived (e.g., historical time and place, social networks 
such as family and friends) and the choices made within 
that context (Elder & Johnson, 2018). A lifespan devel-
opmental perspective is salient to health behaviors like 
alcohol and drug use that are related to these contextual 
factors and might themselves improve or worsen over time.

The Lifestyle Risk Reduction Model is a prevention 
model designed with a lifespan perspective. The model 
was created to provide guidance for the content and deliv-
ery of programs used in individual and group settings. 
The authors use plain language to make its concepts eas-
ily understandable and emphasize factors that individuals 
have the power to change. The LRRM describes the devel-
opment of lifestyle-related problems, including the influ-
ence of biological and psychosocial factors. The model 
also describes how individual lifestyle choices about 
whether to use substances, and in what amounts, contrib-
ute to the development of problems. Importantly, LRRM-
based prevention programs use the word “choices” to refer 
to substance use behaviors people engage in. It is a way of 
differentiating individuals’ behavior (over which they have 
control) from their inherited biological and genetic fac-
tors (which they do not have control over). This is meant 
to increase people’s personal agency by focusing on the 
power they have to change their substance use.

Given the model was created with the goal of inform-
ing preventive interventions for people in individual and 
group settings, it focuses on elements from the individual 
and relationship levels of the Social-Ecological Model 
(SEM; Centers for Disease Control & Prevention, 2022) 
that can contribute to the development of problematic 

substance use. In contrast to other levels of the SEM (i.e., 
community and societal), the individual and relationship 
levels provide people with information most proximally 
relevant to their situation. Importantly, this includes a 
focus on factors they have control over, such as gaining 
social support and making healthy behavioral choices 
about substance use. Sussman (2013) observed the value 
of such an approach if it can be tailored to specific popu-
lations by using components mapped to their develop-
mental stage.

The Six Principles of the LRRM

Within the LRRM, authors posit how biological, psychologi-
cal, and social factors, along with behavioral choices, work 
together to create outcomes and highlight points in the process 
where intervention can occur (Daugherty & Leukefeld, 2003). 
Within the framework of the model, substance-related health 
and impairment problems are conceptualized as lifestyle-
related problems. This puts substance-related issues in the 
same category as other health problems for which biological 
predispositions play an important contributing role, but per-
sonal health decisions determine if the problem is expressed. 
More specifically, a parallel is drawn between how substance 
use problems develop and how health problems such as type 
2 diabetes, heart disease, and many forms of cancer occur. 
The model is comprised of six principles that describe the 
development of lifestyle-related problems and translation of 
those principles into five conditions to guide intervention. The 
framework can be used to guide prevention efforts and direct 
future research tests of potential causal pathways.

In the LRRM and its corresponding principles, which are 
described below, problematic substance use is presented as 
developing along a path, with the progression based on a 
combination of biological risk and behavioral choices. The 
model suggests people can progress along this path until 
they reach a point where the health problem is triggered 
(i.e., a trigger point). Along with this, the model describes 
biology as setting the distance between where a particular 
individual begins (i.e., their starting point) and their trig-
ger point, defined as the point at which the health problem 
begins. The greater a person’s biological risk, the closer they 
start to the trigger point.

Importantly, the model conceptualizes people’s behavio-
ral choices as key: high-risk choices move a person down 
the path toward their trigger point; low-risk choices do not. 
These choices happen within the context of psychologi-
cal and social factors which influence the person to make 
or avoid high-risk choices. Thus, while biology, high-risk 
behaviors, and psychosocial influences are all posited as 
risk factors, there is a distinction between which are direct 
and proximal (biology and behavioral choices) and indirect 
(psychosocial factors, such as attitudes or life contexts, that 
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influence the behavioral choices). Though there is research 
supporting these risk factors (e.g., Edwards et al., 2014), the 
LRRM, as a whole, requires formal model testing.

It is important to note that, in its current conceptualiza-
tion, the LRRM does not describe the broader range of psy-
chosocial factors that can influence individuals’ lifestyle 
choices or create challenges in making low-risk choices. 
Rather, the focus is on key, empirically based psychoso-
cial factors that influence people’s substance use choices, 
such as social network and sensation-seeking. Clearly, a 
social equity framework suggests lifestyle choices can be 
influenced by a number of factors at the individual, rela-
tionship, community, and societal levels. For example, 
people who have experienced trauma, psychological ill-
ness, adverse childhood experiences, racial inequality, and 
gender inequality or who live in high-use/high-availability 
neighborhoods might find it more challenging to make low-
risk choices. As discussed in the “Limitations and Future 
Directions” section, this is a future avenue of expansion 
for the model.

Principle 1: Each Person Has an Inborn Level of Biological 
Risk (or Vulnerability) for Developing Lifestyle‑Related 
Health Problems, Including Alcohol and Substance  
Abuse Problems

The model presumes everyone has some amount of 
biological risk, but that the level of risk differs across 
people based on biological and genetic factors. This is 
well-established by prior research with adoption, twin, 
and lineage studies which show people with a family 
history of substance use, even when raised separately, 
have an increased biological risk (Goodwin et al., 1973; 
Schuckit, 1999; Verhulst et al., 2015). Lineage research 
also shows more rapid development of addiction in those 
with a family history of addiction (Kendler et al., 2012). 
More recent twin research further supports a unique role 
for genetics, showing that 50–60% of the risk for sub-
stance use problems is heritable (Kuo et al., 2019; Tyrf-
ingsson et al., 2010). Furthermore, genetic factors also 
seem to influence tolerance or sensitivity to the impair-
ing effects of alcohol, psychological traits associated 
with substance use problems such as sensation-seeking 
and impulsivity, and the tendency for those who begin 
use at a younger age to develop problems more quickly 
(Goncalve et al., 2017; McGue, et al., 2001).

Principle 2: Lifestyle Choices Also Create Risk

Research has linked specific choices about quantity and 
frequency of various lifestyle behaviors to corresponding 
lifestyle-related health problems (Colditz, 2016). With sub-
stance use, how much and how often people drink or use 

drugs influence their risk for numerous negative outcomes 
associated with substance use including various forms of 
cancer and cirrhosis (Bagnardi et al., 2015; Roerecke et al., 
2019), morbidity and mortality (Rehm et al., 2021), and 
alcohol dependence (Kuo et al., 2019). Similar research has 
shown links between frequency of cannabis use and cannabis 
use disorder (Robinson et al., 2022).

Principle 3: Each Person’s Level of Biological Risk 
Determines the Quantity and Frequency of Substance Use 
That Is High Risk

The LRRM posits that among people at higher biological risk, it 
takes fewer high-risk quantity and frequency choices to trigger a 
health problem (Polimanti & Gelernter, 2018). In other words, 
individuals with higher biological risk start closer to their trig-
ger point than those with lower biological risk. As a result, the 
person with higher risk will reach their trigger point sooner 
even when making the same number of high-risk choices as 
someone with lower biological risk. In the case of substance 
use, biological risk for addiction and related physical health 
issues, coupled with high-risk quantity and frequency choices, 
increases the speed at which these problems can develop.

Principle 4: A Problem Occurs When a Person’s Choices 
About Quantity and Frequency Eventually Meet the Trigger 
Point Set by Their Biology

This principle posits that health problems, including sub-
stance use problems, occur when people make enough high-
risk choices to reach their trigger point. Over time, as high-
risk behaviors are consistently chosen, changes in biological 
structures accrue until the trigger point is reached; this is when 
health problems, including addiction, occur (Grace et al., 2021).

Principle 5: Social and Psychological Factors Influence 
the Development of Lifestyle‑Related Problems Primarily 
by Influencing the Quantity and Frequency of High‑Risk 
and Low‑Risk Choices

Prior research establishes the role of social and psycho-
logical factors in the development of lifestyle-related health 
problems, including later in life (e.g., Zarse et al., 2019). 
The LRRM conceptualizes the role of psychosocial factors 
primarily through their influence on people’s behavioral 
choices. More specifically, the model posits psychosocial 
factors influence choices, which in turn determine whether 
lifestyle-related problems develop. As such, behavioral 
choices act as a mediator between social and psychological 
factors and problem development.
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Principle 6: The Onset of Lifestyle‑Related Health Problems 
Is Usually Gradual and May Exist on a Continuum, Which 
Typically Includes a (Mostly Symptom‑Free) High‑Risk 
Behavior Phase, a Reversible Prodromal Phase, and a Full 
Onset Phase

This principle suggests lifestyle-related health conditions 
typically have a time of high-risk choices followed by a 
prodromal phase prior to the onset of illness. For example, 
development of type 2 diabetes typically starts with a period 
of high carbohydrate and sugar intake, followed by a period 
of prediabetes, and then full onset of the disease. The LRRM 
proposes the same for addiction, with the process starting 
with a high-risk use phase followed by a “pre-addiction” or 
“prodromal” phase. The LRRM suggests, while high-risk 
use might appear like addiction and incur significant prob-
lems, it only becomes addiction after significant changes 
occur in the brain reward system (Koob & Volkow, 2016). 
This principle is consistent with findings that a problem state 
might not necessarily be permanent (Fan et al., 2019). It 
might be that only the most severe and intractable cases are 
consistent with the traditional view of addiction, while all 
others are a preaddiction, reversible state.

The LRRM’s Five Conditions

The LRRM translates these six principles into a set of five 
conditions for enhancing intervention effectiveness (see 
Fig. 1). The conditions represent a complex interplay of 
changes in knowledge, attitudes, and behaviors that potenti-
ate positive change in alcohol and drug use. A brief overview 
of each condition is provided below, along with examples of 
how each condition might be implemented.

In prevention programs, Condition 1 involves several 
educational components, such as increasing participants’ 
knowledge about risk factors they cannot control (i.e., bio-
logical risk factors) and those they can (i.e., lifestyle choices). 
Research on risk perception shows people generally tend to 
underestimate the risk of things familiar to them (e.g., driv-
ing vs. flying) and underestimate personal risk even while 
attributing high risk to others (Paek & Hove, 2017). Theo-
ries of risk perception suggest prevention programs need to 
address both the cognitive and emotional aspects of these 
beliefs (Paek & Hove, 2017). The condition combines this 
with education about how people can make choices about the 
amount and frequency of substance use to avoid the negative 
outcomes for which their biology puts them at risk.

To implement Condition 2, programs would provide 
low-risk behavior guidelines for the specific problem 
being addressed (e.g., use-related problems and heart 
disease). Conditions 3, 4, and 5 help program developers 
address psychosocial factors, with an emphasis on the ones 

individuals have control over. Condition 3 addresses envi-
ronmental factors such as creating action plans to identify 
and enlist people who will support their attempts to make 
low-risk choices. Condition 4 addresses psychological fac-
tors that people can change. For example, while people 
may not be able to change their propensity for sensation-
seeking, they might identify ways to fulfill that need with-
out making high-risk choices. In Condition 5, programs 
using the LRRM focus on how individuals can develop 
skills that support making low-risk choices.

While these conditions are numbered, this does not 
imply people need to move through them sequentially. The 
inclusion and sequencing of the conditions and activities 
targeted by program developers might vary according to 
factors such as age, community context, or other client 
population characteristics. Depending on the setting, some 
of these conditions might have already been established.

Fig. 1   Summary of the Lifestyle Risk Reduction Model’s five condi-
tions
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Visual Depiction of the LRRM and Corresponding 
Principles

Figure 2 is a visual representation of how the six principles 
and related concepts work together in the LRRM. The figure 
illustrates a longitudinal process of problem development in 
which biological, psychological, and social factors influence 
whether people make high-risk choices. It further shows how 
those choices, in combination with biological factors, lead 
to progression through the phases characterized by negative 
changes in the biological, psychological, and social factors. 
Finally, the figure depicts how the process compounds as the 
deleterious changes in these factors lead to further high-risk 
choices. As explained earlier, the model largely focuses on 
the SEM’s concepts at the individual (e.g., biology, risk per-
ception, and sensation-seeking) and relationship (i.e., social 
networks) levels, given its emphasis on proximal factors in 
people’s lives which they can recognize, understand, and in 
some cases change.

The figure depicts the three phases: initial high-risk 
choices, prodromal phase, and full onset phase. Also shown 
are the types of psychological, social, and biological changes 
occurring in each phase, which then serve to influence the 
choices that, in combination with the biological changes, 
move people to subsequent phases. The model suggests 

problems are reversible up to the trigger point, which is a 
transition phase where problems become harder to manage 
and physiological changes might not be reversible. Contin-
ued engagement in high-risk behaviors will ultimately result 
in individuals reaching the full onset phase in which prob-
lems are intractable and, in some cases, irreversible.

The figure also depicts information about prevention 
activities. First, it illustrates how the experience of psycho-
social, social, or biological problems might themselves lead 
to people seeking (or being required to attend) prevention 
interventions. It also identifies the prevention level (i.e., uni-
versal, selective, or indicated) that is potentially most helpful 
depending on a target audience’s phase. Finally, it indicates 
the desired result of prevention programs, which is a return 
to low-risk choices (e.g., abstinence or use at low-risk lev-
els), preventing further movement along the stages.

LRRM Characteristics Making It Applicable Across 
the Lifespan

The LRRM’s core concepts focus on elements that are sali-
ent throughout the lifespan. While developmental needs, 
tasks, and contexts shift over a life course (Bernardi et al., 
2019), the model provides prevention information and guid-
ance relevant to people of all ages.

Fig. 2   Substance use as an example showing the development and progression of lifestyle-related problems, relevant choices at each phase, and 
associated prevention intervention levels
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Describing Problem Development and Avenues for Change

The model’s central elements are that everyone has biologi-
cal risk, certain biological and genetic factors increase risk 
for some individuals, and people’s choices about substance 
use behaviors (e.g., whether and how much to drink) interact 
with these biological factors to increase or reduce the likeli-
hood of problems. The model is well suited for substance use 
prevention programs across the lifespan as it provides infor-
mation relevant to people of all ages. For example, anyone, 
regardless of age, can self-assess biological and psychosocial 
factors that increase their vulnerability to problem develop-
ment. Similarly, the model provides guidance relevant across 
the lifespan about how to prevent problem development or 
exit from problem progression. This information can have 
different relevance depending on one’s age. Younger people 
who are newer to substance use can learn about the risks 
to consider when making behavioral choices to avoid prob-
lem development. People in middle and late adulthood can 
similarly self-assess, but often with greater substance use 
experience to guide them. Some in middle and late adult-
hood will have already progressed into the prodromal or full 
onset phases. Education based on the model can help these 
individuals understand and learn from their experience with 
substance use.

Addressing Risk Factors That Do and Do Not Change

It is particularly important to apply a lifespan perspective 
that recognizes some, but not all, risk and protective factors 
change over the course of people’s lives, and that some fac-
tors are specific to certain developmental tasks, timepoints, 
or life paths (Bernardi et al., 2019; Petrova et al., 2019). By 
informing people of the effects of psychosocial factors, fol-
lowing the LRRM allows individuals to self-assess which 
factors are most salient to them in their life stage and context 
and for preventionists to intervene accordingly.

As mentioned, some risk factors either do not change or 
are beyond people’s control. Immutable factors include fixed 
biological characteristics, typically based in genetics, and 
life experiences that create lasting effects such as adverse 
childhood experiences (ACEs; Crouch et al., 2018) or trau-
matic events. Nevertheless, the LRRM describes how such 
factors might influence risk for substance misuse while also 
providing a mechanism (through choices) to create turning 
points to alter life paths.

In contrast, many biological characteristics vary over 
time and, as a result, the specific lifestyle choices that might 
constitute higher risk can vary across the lifespan (Kuerbis 
et al., 2016). By emphasizing the role of biology, the LRRM 
allows an understanding of the changing contexts for indi-
viduals due to age-related changes in biological factors. For 
example, older adults can have physiological factors that 

increase the risk of negative consequences from drinking, 
such as lower tolerance, decreased body mass and body 
water, chronic illnesses, decreased metabolism, and medica-
tion interactions (Lal & Pattanayak, 2017). Researchers have 
found middle and older (compared to younger) adults were 
more likely to have health conditions that led to potentially 
addictive opioid prescriptions while, at the same time, were 
less likely to be identified as potential misusers (Schepis 
et al., 2020). Additionally, physical illness is more likely 
with increase in age, although certainly not limited to older 
adults, and would influence what is high risk.

The LRRM also includes psychosocial factors that often 
change over the course of a person’s life. For example, risk 
perception is a psychosocial characteristic that can vary by 
age. Researchers have found younger adults report lower 
perception of the risks associated with alcohol use than older 
participants (Schumacher et al., 2018; Waddell, 2022). In 
terms of cannabis risk, Waddell (2022) found overall risk 
perception became more permissive in the U.S. from 2002 to 
2019. However, the amount of change varied by age with the 
largest decrease in risk perception occurring in adults ages 
18 to 49. Social network characteristics are also psychosocial 
characteristics that vary by age. Schumacher et al. (2018) 
found older adults reported less social support and fewer 
individuals who might support them in making changes in 
substance use. Similarly, researchers found age-associated 
life events and contexts, such as losing a loved one or car-
ing for a child or grandchild, might influence trajectories of 
alcohol and drug use, including after alcohol and drug treat-
ment (Jessup et al., 2014). However, as Roth (2020) notes in 
his review of social network dynamics, these changing life 
events and contexts can create greater opportunities to form 
new social ties that support resilience.

Using Behavioral Guidelines for Reducing High‑Risk Use

The LRRM posits alcohol and drug prevention programs 
work best by providing people a range of behavioral options. 
While prevention programs often prescribe abstinence 
(Hawkins et al., 2015), research shows many youth and 
emerging adults reject this goal (e.g., Schulenberg et al., 
2020). Similarly, many people in middle and late adulthood 
prefer using alcohol in lower risk amounts to abstinence 
(Substance Abuse and Mental Health Administration, 2019). 
Moreover, most high-risk users are not addicted and often 
struggle with treatment requiring abstinence. As a result, 
prevention targeting a return to low-risk use has been cited 
as an important addition to available intervention approaches 
(e.g., Fan et al., 2019; Witkiewitz & Tucker, 2020). Hence, 
the LRRM, in the absence of addiction, endorses low-risk 
alcohol use as a realistic and sustainable approach for some 
people that can result in avoidance of alcohol-related prob-
lems (Rehm & Roerecke, 2013). While debate exists, this 
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is in line with how researchers, government officials, and 
public health professionals have begun to educate individu-
als to make low-risk versus high-risk substance use choices 
(e.g., Kalinowski & Humphreys, 2016; Petrova et al., 2019).

Based on this, the LRRM provides low-risk alcohol use 
guidelines. Such guidelines are available in many countries 
(Kalinowski & Humphries, 2016) and vary in definitions 
of units of use, mortality or morbidity factors targeted, and 
sensitivity to detection of problems. The LRRM’s guidelines 
describe a threshold below which the amount and frequency 
of alcohol use are unlikely to lead to negative outcomes 
(Daugherty & Leukefeld, 2003). Such outcomes include the 
development or worsening of health problems (Andersen 
et al., 2016; Rehm et al., 2019) including addiction or nega-
tive life consequences such as relationship, work, or legal 
problems (Yurasek et al., 2017).

The LRRM also addresses drug use which can, like alco-
hol use, be a problem for people across the lifespan. Use of 
cannabis and other products containing THC is well estab-
lished among youth and emerging adults and can have acute 
effects on cognitive function during a time when learning is 
a key developmental task (Scott et al., 2018). While THC 
use is legal for adults in many locales, risks remain, just as 
they do with other legal substances (e.g., alcohol and ciga-
rettes) and these might be distributed differentially across the 
lifespan. For example, there is evidence of increasing can-
nabis use in middle and late adulthood (Arora et al., 2019) 
resulting in more health effects and emergency department 
visits (Roehler et al., 2022). Unlike alcohol, there is no 
research-based guidance for low-risk THC and other drug 
use. Therefore, the LRRM recommends abstinence as the 
only low-risk choice for those substances while still embrac-
ing the principle that any reduction in high-risk use can be 
considered a positive outcome.

Having Utility in Different Types of Prevention Programs

The LRRM’s focus on low- and high-risk substance use 
allows for two types of positive outcomes, making it usable 
in all types of prevention programs: universal, selective, or 
indicated. One type of positive outcome is avoiding move-
ment from low- to high-risk use among individuals, which 
is plausible through universal and selective prevention 
approaches where individuals are either not using presently 
(e.g., youth and emerging adults) or do not show problem-
atic use but might in the future. The other type of positive 
outcome is suited to indicated prevention, which historically 
has targeted younger people but is also relevant to those in 
middle and late adulthood who have had more time to pro-
gress to the prodromal or full onset stages. This outcome tar-
gets reduction in high-risk use through either abstinence or 
transitioning to low-risk use. Importantly, the LRRM views 
abstinence as the only advisable choice for some individuals. 

This goal is the recommended choice for people who have 
addiction and is often advisable for those with risk for health 
outcomes known to be associated with particular forms of 
use, like alcohol use when a family history of breast or colon 
cancer is present or THC use in the context of heart disease. 
It is also a good option for youth given that heavy alcohol 
use during adolescence can have long-lasting negative reper-
cussions on brain development (Lees et al., 2020).

Prime For Life® (PFL) as an Example 
of Intervention Utilizing the LRRM

Prime For Life is a flexible, motivational intervention 
utilized with alcohol and drug users from adolescence to 
older adulthood. It is appropriate for universal, selective, 
and indicated prevention, as well as pretreatment for people 
entering alcohol and drug treatment. It has been used in a 
variety of settings including state impaired driver programs, 
schools, churches, community colleges, military posts, pris-
ons, jails, community centers, and vocational rehabilitation 
settings. Program length varies with the universal curricu-
lum being 4 to 8 h and the selected and indicated prevention 
curricula ranging from 8 to 20 h. A participant workbook 
accompanies program delivery and includes activities such 
as self-assessments of phases of substance use and ques-
tions designed to elicit client language demonstrated to 
increase the likelihood of change (Magill et al., 2018).

The LRRM’s five conditions are interwoven throughout 
the PFL program’s three units (Exploring, Reflecting, and 
Protecting). To achieve Condition 1, the program moves 
participants through a series of interactions designed to 
help them understand risk in general and, specifically, for 
themselves. In addressing Condition 2, the program defines 
“high-risk” and “low-risk” and asks participants to self-
evaluate their biological risk. For Conditions 1 and 2, par-
ticipants also self-assess their current place in a four-phase 
model of problem progression that leads to the final phase of 
addiction. PFL uses the term addiction, rather than substance 
use disorder, to denote the change in underlying physiology 
that makes a return to low-risk use unlikely to be successful. 
To address Conditions 3, 4, and 5 and to help participants 
create a plan, content focuses on identifying psychological 
and social influences, building skills, and seeking support. 
These are all addressed in the service of living in a manner 
consistent with an individual’s goals and values while pre-
venting the problems associated with alcohol and drug use.

Outcomes for This LRRM‑Based Program

Table 1 provides details about the PFL studies described 
below. In each, we tested to see how well this LRRM-based 
program operated across the lifespan. All studies focused 
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primarily on individuals required to participate because of 
alcohol- or drug-impaired driving arrests.

Two studies found pre- to post-intervention improvements 
in full samples and for people of different ages. Among adults 
aged 18 to 25, latent transition analysis found four latent 
classes at each timepoint (Beadnell et al., 2016). Transition 
probabilities showed that 74% of people in the highest risk 
pre-intervention profile (frequent heavy drinking in previous 
90 days) transitioned to a lower risk profile. This included 
the 42% who moved to the profiles that at post-intervention 
reflected intentions for lower-risk drinking (abstinence or 
light drinking) in the subsequent 90 days. Similarly, 62% of 
people in the second riskiest profile (occasional heavy drink-
ing) moved to one of the lower risk profiles. Results did not 
vary due to age. People above, versus below, the legal drink-
ing age showed no difference in probabilities of transitioning 
to a lower risk profile (ORs = 0.54 to 2.56, all ns). Another 
study of 18 to 82-year-olds (Schumacher et al., 2018) focused 
specifically on whether age (parsed into four categories) was 
associated with eleven outcomes. These outcomes repre-
sented four concepts targeted by PFL and LRRM: social sup-
port, perceived risk, prior and intended alcohol/drug use, and 
prior and intended driving under the influence. Generalized 
linear model (GLM) analysis with post hoc testing found the 
four age group categories differed on all eleven outcomes at 
pre-intervention and then, in most cases, differed in the mag-
nitude of changes made. The typical pattern was that people 
who were younger began PFL with more problematic scores 
on outcomes but then showed greater change. For example, 
underage and young adults reported higher initial substance 
use and less accurate beliefs about how much they could 
safely drink, but then showed larger magnitudes of change in 
these areas. Exceptions to this pattern occurred for two out-
comes. Older adults had lower pre-intervention scores than 
other age groups but similar magnitudes of change on the 
availability of social support for altering their substance use. 
Similarly, younger people showed poorer pre-intervention 
perceptions that their substance use put things they value at 
risk, but no difference in amount of change.

In two studies, we compared PFL to standard care (SC) 
control groups and examined whether age moderated 
between-condition differences. One study (Beadnell et al., 
2012) used GLM and found greater pre-intervention to 
post-intervention change for PFL versus SC in psychologi-
cal factors targeted by the LRRM: understanding tolerance, 
perceived risk for addiction, perceived risk for negative 
consequences, and recognition of alcohol/drug problems 
(range of between-condition Cohen’s d = 0.22 to 0.47). No 
interaction of age × program condition was statistically sig-
nificant, suggesting adults of all ages benefitted. Another 
investigation (Beadnell et al., 2015) used logistic regression 
to compare PFL versus SC’s three-year recidivism rates, an 
indicator of problematic drinking. Researchers analyzed 

two separate groups of people in Maine who received PFL 
versus SC. Group 1 contained people the state required to 
complete a prevention program only (either PFL or SC). 
Group 2 consisted of people identified as exhibiting more 
advanced substance abuse and required to complete both 
a prevention program and substance abuse treatment. For 
Group 1, after adjusting for control variables, PFL program 
completers, compared to SC program completers, had lower 
re-arrest rates (OR = 0.73, 95% CI = 0.57 to 0.94, p < 0.05). 
The same result occurred for Group 2: PFL (compared to 
SC) program + treatment completers had lower recidivism 
rates (OR = 80, 95% CI = 0.67 to 0.94, p < 0.01). While PFL 
showed lower re-arrest rates overall compared to SC, the 
rates of re-arrest for Group 2 showed a significant age × pro-
gram condition effect. While SC completers had similar re-
arrests across age groups, PFL participant re-arrest rates 
were lower for those older compared to those younger (6.8% 
and 15.4%, respectively).

Discussion

The prevalence of substance abuse and its negative conse-
quences exist across the lifespan. Hence, appropriate pre-
ventive efforts are needed for people of varying ages, who 
are on different life paths and who are at dissimilar points 
in their life course. One approach is the creation of multi-
ple prevention models, each targeting a specific age range. 
The other is, as described in this paper, utilizing a model 
with concepts that can be relevant and actionable for people 
across the lifespan.

The LRRM targets processes common across the lifes-
pan. For example, the psychosocial context affecting a youth 
(e.g., desire for experimentation and peer group influences) 
and that of a recently widowed older individual (e.g., experi-
ence of loss and loneliness) is quite different; nevertheless, 
both individuals are in psychosocial contexts that can affect 
their substance use choices. The LRRM’s concepts apply to 
both people. Specifically, the LRRM posits such experiences 
can influence choices, and those choices can combine with 
biological factors to determine whether a person proceeds 
down a path of problematic outcomes. That information can 
help both people in this example recognize the need to avoid 
risky choices or to alter those already being made.

In addition to being applicable to people across the lifes-
pan, the LRRM brings other strengths to prevention efforts. 
The model’s five conditions offer guidance on design-
ing program content that can be delivered in an engaging, 
positive, and empathetic manner. These conditions aim to 
increase knowledge, influence attitudes and risk perception, 
orient people to their values, facilitate low-risk choices, 
and enhance motivation and supportive social networks. 
Additionally, the LRRM provides specific substance use 
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guidelines with different options (e.g., abstinence and drink-
ing at low-risk levels) that people can implement in their 
daily lives based on their life context and values.

The LRRM complements other models that address 
substance use prevention. For example, the LRRM targets 
change at the individual level. Thus, it is a counterpart to 
models designed to work at the community level such as 
risk and resilience models, which focus on populations 
with increased risk and identify factors that are actionable 
at the community, school, or family level. There are also 
opportunities to combine existing models and techniques 
for program delivery with LRRM-based concepts and con-
tent. For example, our team has integrated concepts from the 
Transtheoretical Model (Stages of Change; Prochaska et al., 
1992) and Motivational Interviewing (Miller & Rollnick, 
2013) into PFL program delivery.

Limitations and Future Directions

While this paper describes the strengths of the LRRM, it also 
reflects the current limitations we see in research and theo-
retical development. First, we hope the model can stimulate 
research that expands the prevention field’s current knowl-
edge about substance use which is largely focused on specific 
timepoints in the lifespan (youth and emerging adults) and a 
single goal (abstinence). Here, we report on LRRM outcomes 
across the lifespan; however, a much larger research base is 
needed to better describe how and how well the LRRM works 
across life stages. Moreover, the research reported here is 
limited in populations and contexts examined. More research 
is needed to evaluate the LRRM’s applicability beyond the 
population typically studied (e.g., indicated prevention with 
impaired drivers). Therefore, future research should focus 
on testing the effects of LRRM-based programs delivered 
at varying levels of prevention (e.g., indicated, selective, 
and universal) and in different settings (e.g., medical offices, 
pain management, employee health, retirement transition, and 
older adult living complexes).

Furthermore, the LRRM could benefit from further con-
ceptual development. As mentioned, the model currently 
focuses on psychosocial factors as influences on substance 
use choices (i.e., behaviors). However, the model is limited 
in naming these factors and the nature of their influence. 
Additionally, factors considered are largely at the individual 
and relationship levels of the SEM. Conceptual expansion 
to include community and societal factors could be valu-
able, and fuller consideration of factors at all levels would 
provide information about how social inequities influence 
people’s substance use choices. This, along with guidelines 
for implementing the model to populations who might have 
barriers affecting their choices, can inform the development 
and reach of prevention programs. Finally, new, empirically 
based information, as it comes available, can also lead to 

refinement of the model. For example, the model describes 
the underlying changes that occur over the course of addic-
tion and how these interact with quantity and frequency of 
use. Further research would help confirm/disconfirm and 
perhaps expand the LRRM’s current formulation about those 
changes and interactions. Overall, there are many opportuni-
ties for continuing to expand this line of research to improve 
substance use outcomes across the lifespan.

Data Availability  This manuscript describes a theoretical approach, and 
as such we did not perform any statistical analysis for its preparation. 
One can obtain the relevant materials from the references below.

Declarations 

Ethical Approval  This article does not contain any studies with human 
participants or animals.

Consent to Participate  Not applicable.

Conflict of Interest  This manuscript was prepared by Prevention Re-
search Institute™ (PRI), a private nonprofit organization that devel-
ops and sells preventive substance misuse interventions including the 
Prime For Life® program described in the article. Authors Dykstra, 
Daugherty, and Rosengren are PRI employees, and Beadnell is a PRI 
board member and contributor.

Open Access   This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Administration for Community Living. (2021). 2020 profile of older 
Americans addiction and substance misuse reports and publica-
tion. US Department of Health and Human Services. Retrieved 
April 20, 2022, from https://​acl.​gov/​sites/​defau​lt/​files/​Aging%​
20and%​20Dis​abili​ty%​20in%​20Ame​rica/​2020P​rofil​eOlde​rAmer​
icans.​Final_.​pdf

Andersen, S. W., Zheng, W., Sonderman, J., Shu, X. O., Matthews, C. 
E., Yu, D., Steinwandel, M., McLaughlin, J. K., Hargreaves, M. 
K., & Blot, W. J. (2016). Combined impact of health behaviors on 
mortality in low-income Americans. American Journal of Preven-
tive Medicine, 51(3), 344–355. https://​doi.​org/​10.​1016/j.​amepre.​
2016.​03.​018

Arora, K., Qualls, S. H., Bobbit, J., Milavetz, G., & Kaskie, B. (2019). 
Older cannabis users are not all alike: Lifespan cannabis use pat-
terns. Journal of Applied Gerontology, 40, 87–94. https://​doi.​org/​
10.​1177/​07334​64819​894922

http://creativecommons.org/licenses/by/4.0/
https://acl.gov/sites/default/files/Aging%20and%20Disability%20in%20America/2020ProfileOlderAmericans.Final_.pdf
https://acl.gov/sites/default/files/Aging%20and%20Disability%20in%20America/2020ProfileOlderAmericans.Final_.pdf
https://acl.gov/sites/default/files/Aging%20and%20Disability%20in%20America/2020ProfileOlderAmericans.Final_.pdf
https://doi.org/10.1016/j.amepre.2016.03.018
https://doi.org/10.1016/j.amepre.2016.03.018
https://doi.org/10.1177/0733464819894922
https://doi.org/10.1177/0733464819894922


873Prevention Science (2023) 24:863–875	

1 3

Azofeifa, A., Mattson, M. E., Schauer, G., McAfee, T., Grant, A., 
& Lyerla, R. (2016). National estimates of marijuana use and 
related indicators – National Survey on Drug Use and Health, 
United States, 2002–2014. Morbility and Mortality Weekly Report 
(MMWR): Surveillance Summaries, 65(11), 1–25. https://​doi.​org/​
10.​15585/​mmwr.​ss651​1a1

Bagnardi, V., Rota, M., Botteri, E., Tramacere, I., Islami, F., Fed-
irko, V., Scotti, L., Jenab, M., Turati, F., Pasqali, E., Pelucchi, 
C., Galeone, C., Bellocco, R., Negri, E., Corrao, G., Boffetta, P., 
& La Vecchia, C. (2015). Alcohol consumption and site-specific 
cancer risk: A comprehensive dose-response meta-analysis. Brit-
ish Journal of Cancer, 112(3), 580–593. https://​doi.​org/​10.​1038/​
bjc.​2014.​579

Barger, A., Daugherty, R., & Rosengren, D. (2014). Drugs: reducing mis-
use during adulthood. In T. P. Gullotta & M. Bloom (Eds.), Ency-
clopedia of Primary prevention and health promotion (2nd ed., pp. 
1659–1669). Springer Science + Business Media. https://​doi.​org/​10.​
1007/​978-1-​4614-​5999-6_​250

Beadnell, B., Crisafulli, M. A., Stafford, P. A., & Casey, E. A. (2016). 
Emerging adults in substance misuse intervention: preintervention 
characteristics and responses to a motivation-enhancing program. 
Addiction Science and Clinical Practice, 11. https://​doi.​org/​10.​
1186/​s13722-​016-​0064-7

Beadnell, B., Crisafulli, M. A., Stafford, P. A., Rosengren, D. B., & 
DiClemente, C. C. (2015). Operating under the influence: Three 
year recidivism rates for motivation-enhancing versus standard 
care programs. Accident Analysis and Prevention, 80, 48–56. 
https://​doi.​org/​10.​1016/j.​app.​2015.​03.​027

Beadnell, B., Nason, M., Stafford, P. A., Rosengren, D., & Daugh-
erty, R. (2012). Short-term outcomes of a motivation-enhancing 
approach to DUI intervention. Accident Analysis and Prevention., 
45, 792–801. https://​doi.​org/​10.​1016/j.​aap.​2011.​11.​004

Bernardi, L., Huinink, J., & Settersten, R. A., Jr. (2019). The life course 
cube: a tool for studying lives. Advances in Life Course Research, 
41, 100258. https://​doi.​org/​10.​1016/j.​alcr.​2018.​11.​004

Centers for Disease Control and Prevention. (2022). The social-ecolog-
ical model: a framework for prevention. Retrieved July 20, 2022, 
from https://​www.​cdc.​gov/​viole​ncepr​event​ion/​about/​social-​ecolo​
gical​model.​html

Colditz, G. A., Philpott, S. E., & Hankinson, S. E. (2016). The impact of 
the nurses’ health study on population health: Prevention, translation, 
and control. American Journal of Public Health, 106(9), 1540–1545. 
https://​doi.​org/​10.​2105/​AJPH.​2016.​303343

Crouch, E., Radcliff, E., Strompolis, M., & Wilson, A. (2018). Adverse 
childhood experiences (ACEs) and alcohol abuse among South 
Carolina adults. Substance Use and Misuse, 53(7), 1212–1220. 
https://​doi.​org/​10.​1080/​10826​084.​2017.​14005​68

Daugherty, R. P., & Leukefeld, C. (2003). Risk reduction strategies to 
prevent alcohol and drug problems in adulthood. In M. Bloom & 
T. Gullota (Eds.), The encyclopedia of primary prevention and 
health promotion (pp. 1079–1087). Kluwer-Plenum Press.

Edwards, A. C., Heron, J., Dick, D. M., Hickman, M., Lewis, G., 
Macleod, J., & Kendler, K. S. (2014). Adolescent alcohol use is 
positively associated with later depression in a population-based 
UK cohort. Journal of Studies on Alcohol and Drugs, 75(5), 758–
765. https://​doi.​org/​10.​15288/​jsad.​2014.​75.​758

Elder, G. H., & Johnson, M. K. (2018). The life course and aging: chal-
lenges, lessons, and new directions. In R. Settersten (Ed.), Invita-
tion to the life course:Toward new understandings of later life 
(pp. 49–81). Routledge. https://​doi.​org/​10.​4324/​97813​15224​206

Fan, A. Z., Chou, S. P., Zhang, H., Jung, J., & Grant, B. F. (2019). 
Prevalence and correlates of past-year recovery from DSM-5 alco-
hol use disorder: Results from National Epidemiologic Survey 
on Alcohol and Related Conditions-III. Alcoholism Clinical and 
Experimental Research, 43(11), 2406–2420. https://​doi.​org/​10.​
1111/​acer.​14192

Goncalves, P. D., Schuckit, M. A., & Smith, T. L. (2017). Drinking sta-
tus between ages 50 and 55 for men from the San Diego Prospec-
tive Study who developed DSM-IV alcohol abuse or dependence 
in prior follow-ups. Journal of Studies on Alcohol and Drugs, 
78(4), 512–520. https://​doi.​org/​10.​15288/​jsad.​2017.​78.​512

Goodwin, D. W., Schulsinger, F., Hermansen, L., Guze, S. B., & Win-
okur, G. (1973). Alcohol problems in adoptees raised apart from 
alcoholic biological parents. Archives of General Psychiatry, 28, 
238–243. https://​doi.​org/​10.​1001/​archp​syc.​1973.​01750​32006​8011

Grace, S., Rossetti, M. G., Allen, N., Batalla, A., Bellani, M., Brambilla, 
P., Chye, Y., Cousijn, J., Goudrian, A. E., Hester, R., Hutchison, 
K., Labuschagne, I., Momenan, R., Martin-Santos, R., Rendell, 
P., Solowij, N., Sinha, R., Li, C.-S., Schmaal, L., & Lorenzetti, V. 
(2021). Sex differences in the neuroanatomy of alcohol dependence: 
hippocampus and amygdala subregions in a sample of 966 people 
from the ENIGMA Addiction Working Group. Translational psy-
chiatry, 11(1), 1–15. https://​doi.​org/​10.​1038/​s41398-​021-​01204-1

Grant, B. F., Chou, S. P., Saha, T. D., Pickering, R. P., Kerridge, B. T., 
Ruan, W. J., Huang, B., Jung, J., Zhang, H., Fan, A., & Hasin, D. 
S. (2017). Prevalence of 12-month alcohol use, high-risk drinking, 
and DSM-IV alcohol use disorder in the United States, 2001–2002 
to 2012–2013: Results from the National Epidemiologic Survey on 
Alcohol and Related Conditions. JAMA Psychiatry, 74(9), 911–923. 
https://​doi.​org/​10.​1001/​jamap​sychi​atry.​2017.​2161

Hawkins, J. D., Jenson, J. M., Catalano, R., Fraser, M. W., Botvin, G. 
J., Shapiro, V., Brown, C. H., Beardslee, W., Brent, D., Leslie, 
L. K., Rotheram-Borus, M. J., Shea, P., Shih, A., Anthony, E., 
Haggerty, K. P., Bender, K., Gorman-Smith, D., Casey, E., & 
Stone, S. (2015). Unleashing the power of prevention. Institute 
of Medicine and National Research Council. Retrieved July 
30, 2021, from https://​nam.​edu/​wp-​conte​nt/​uploa​ds/​2015/​06/​
DPPow​erofP​reven​tion.​pdf

Jessup, M. A., Ross, T. B., Jones, A. L., Satre, D. D., Weisner, C., Chi, F., & 
Merten, J. R. (2014). Significant life events and their impact on alco-
hol and drug use: A qualitative study. Journal of Psychoactive Drugs, 
46(5), 450–459. https://​doi.​org/​10.​1080/​02791​072.​2014.​962715

Kalinowski, A., & Humphreys, K. (2016). Governmental standard drink 
definitions and low-risk alcohol consumption guidelines in 37 coun-
tries. Addiction, 111(7), 1293–1298. https://​doi.​org/​10.​1111/​add.​
13341

Kendler, K. S., Sundquist, K., Ohlsson, H., Palmer, K., Maes, H., Winkleby, 
M. A., & Sundquist, J. (2012). Genetic and familial environmental 
influences on the risk for drug abuse: A national Swedish adoption 
study. Archives of General Psychiatry, 69(7), 690–697. https://​doi.​org/​
10.​1001/​archg​enpsy​chiat​ry.​2011.​2112

Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: A 
neurocircuitry analysis. The Lancet Psychiatry, 3(8), 760–773. 
https://​doi.​org/​10.​1016/​S2215-​0366(16)​00104-8

Kuerbis, A., Moore, A. A., Sacco, P., & Zanjani, F. (2016). Alcohol and 
aging: Clinical and public health perspectives. Springer.

Kuo, S. I., Salvatore, J. E., Aliev, F., Ha, T., Dishion, T. J., & Dick, D. 
M. (2019). The family check-up intervention moderates polygenic 
influences on long-term alcohol outcomes: Results from a rand-
omized intervention trial. Prevention Science, 20(7), 975–985. 
https://​doi.​org/​10.​1007/​s11121-​019-​01024-2

Lal, R., & Pattanayak, R. D. (2017). Alcohol use among the elderly: 
Issues and considerations. Journal of Geriatric Mental Health, 
4(1), 4–10. https://​doi.​org/​10.​4103/​jgmh.​jgmh_​34_​16

Lees, B., Meredith, L. R., Kirkland, A. E., Bryant, B. E., & Squeglia, 
L. M. (2020). Effect of alcohol use on the adolescent brain and 
behavior. Pharmacology Biochemisty & Behavior, 192, 172906. 
https://​doi.​org/​10.​1016/j.​pbb.​2020.​172906

Magill, M., Apodaca, T. R., Borsari, B., Gaume, J., Hoadley, A., Gor-
don, R. E., Tonigan, S., & Moyers, T. (2018). A meta-analysis 
of motivational interviewing process: Technical, relational, and 
conditional process models of change. Journal of Consulting and 

https://doi.org/10.15585/mmwr.ss6511a1
https://doi.org/10.15585/mmwr.ss6511a1
https://doi.org/10.1038/bjc.2014.579
https://doi.org/10.1038/bjc.2014.579
https://doi.org/10.1007/978-1-4614-5999-6_250
https://doi.org/10.1007/978-1-4614-5999-6_250
https://doi.org/10.1186/s13722-016-0064-7
https://doi.org/10.1186/s13722-016-0064-7
https://doi.org/10.1016/j.app.2015.03.027
https://doi.org/10.1016/j.aap.2011.11.004
https://doi.org/10.1016/j.alcr.2018.11.004
https://www.cdc.gov/violenceprevention/about/social-ecologicalmodel.html
https://www.cdc.gov/violenceprevention/about/social-ecologicalmodel.html
https://doi.org/10.2105/AJPH.2016.303343
https://doi.org/10.1080/10826084.2017.1400568
https://doi.org/10.15288/jsad.2014.75.758
https://doi.org/10.4324/9781315224206
https://doi.org/10.1111/acer.14192
https://doi.org/10.1111/acer.14192
https://doi.org/10.15288/jsad.2017.78.512
https://doi.org/10.1001/archpsyc.1973.01750320068011
https://doi.org/10.1038/s41398-021-01204-1
https://doi.org/10.1001/jamapsychiatry.2017.2161
https://nam.edu/wp-content/uploads/2015/06/DPPowerofPrevention.pdf
https://nam.edu/wp-content/uploads/2015/06/DPPowerofPrevention.pdf
https://doi.org/10.1080/02791072.2014.962715
https://doi.org/10.1111/add.13341
https://doi.org/10.1111/add.13341
https://doi.org/10.1001/archgenpsychiatry.2011.2112
https://doi.org/10.1001/archgenpsychiatry.2011.2112
https://doi.org/10.1016/S2215-0366(16)00104-8
https://doi.org/10.1007/s11121-019-01024-2
https://doi.org/10.4103/jgmh.jgmh_34_16
https://doi.org/10.1016/j.pbb.2020.172906


874	 Prevention Science (2023) 24:863–875

1 3

Clinical Psychology, 86(2), 140. https://​doi.​org/​10.​1037/​ccp00​
00250

McGue, M., Iacono, W. G., Legrand, L. N., Malone, S., & Elkins, I. 
(2001). Origins and consequences of age at first drink. I. Asso-
ciations with substance-use disorders, disinhibitory behavior and 
psychopathology, and P3 amplitude. Alcoholism: Clinical and 
Experimental Research, 25(8), 1156–1165. https://​doi.​org/​10.​1111/j.​
1530-​0277.​2001.​tb023​30.x

Miller, W. R., & Rollnick, S. (2013). Motivational interviewing: help-
ing people change (3rd ed.). Guilford Press.

National Institute on Drug Abuse. (2020). Substance use in older 
adults drug facts. U.S. Department of Health and Human Ser-
vices. Retrieved April 20, 2022, from https://​nida.​nih.​gov/​publi​
catio​ns/​drugf​acts/​subst​ance-​use-​in-​older-​adults-​drugf​acts#​ref

O’Connor, E. A., Perdue, L. A., Senger, C. A., Rushkin, M., Patnode, 
C. D., Bean, S. I., & Jonas, D. E. (2018). Screening and behavioral 
counseling interventions to reduce unhealthy alcohol use in adoles-
cents and adults: An updated systematic review for the US Preven-
tive Services Task Force. Journal of the American Medical Associa-
tion, 320(18), 1910–1928. https://​doi.​org/​10.​1001/​jama.​2018.​12086

Office of the Surgeon General. (2022). Addiction and substance misuse 
reports and publication. US Department of Health and Human Ser-
vices. Retrieved April 20, 2022, from https://​www.​hhs.​gov/​surge​
ongen​eral/​repor​ts-​and-​publi​catio​ns/​addic​tion-​and-​subst​ance-​misuse/

Paek, H.-J., & Hove, T. (2017). Risk perceptions and risk characteristics. 
Oxford Research Encyclopedia of Communication. https://​doi.​org/​10.​
1093/​acref​ore/​97801​90228​613.​013.​283

Petrova, M., Martinez, C. R., Jean-Jacques, J., McClure, H. H., Pantin, 
H., Prado, G., & Schwartz, S. J. (2019). Mind the gap: Bridging 
the divide between current binge drinking prevention and the needs 
of Hispanic underage emerging adults. Prevention Science, 20(7), 
1114–1124. https://​doi.​org/​10.​1007/​s11121-​019-​01026-0

Polimanti, R., & Gelernter, J. (2018). ADH1B: From alcoholism, natural 
selection, and cancer to the human phenome. American Journal 
of Medical Genetics Part B: Neuropsychiatric Genetics, 177(2), 
113–125. https://​doi.​org/​10.​1002/​ajmg.b.​32523

Prochaska, J. O., DiClemente, C. C., & Norcross, J. C. (1992). In search 
of how people change: Applications to addictive behaviors. Ameri-
can Psychologist, 47, 1102–1114. https://​doi.​org/​10.​1037//​0003-​
066x.​47.9.​1102

Rehm, J., & Roerecke, M. (2013). Reduction of drinking in problem 
drinkers and all-cause mortality. Alcohol and Alcoholism, 48(4), 
509–513. https://​doi.​org/​10.​1093/​alcalc/​agt021

Rehm, J., Rovira, P., Llamosas-Falcón, L., & Shield, K. D. (2021). Dose–
response relationships between levels of alcohol use and risks of 
mortality or disease, for all people, by age, sex, and specific risk 
factors. Nutrients, 13(8), 2652. https://​doi.​org/​10.​3390/​nu130​82652

Rehm, J., Soerjomataram, I., Ferreira-Borges, C., & Shield, K. D. (2019). 
Does alcohol use affect cancer risk? Current Nutrition Reports, 8, 
222–229. https://​doi.​org/​10.​1007/​s13668-​019-​0267-0

Robinson, T., Ali, M. U., Easterbrook, B., Hall, W., Jutras-Aswad, D., & 
Fischer, B. (2022). Risk-threds forshol the association between fre-
quency of cannabis use and development of cannabis use disorder: a 
systematic review and meta-analysis. Psychological Medicine, 1–11. 
https://​doi.​org/​10.​1017/​S0033​29172​20005​02

Roehler, D. R., Hoots, B. E., Holland, K. M., Baldwin, G. T., & Vivolo-
Kantor, A. M. (2022). Trends and characteristics of cannabis-asso-
ciated emergency department visits in the United States, 2006–2018. 
Drug and Alcohol Dependence, 109–288. https://​doi.​org/​10.​1016/j.​
druga​lcdep.​2022.​109288

Roerecke, M., Vafaei, A., Hasan, O. S. M., Chrystoja, B. R., Cruz, M., Lee, 
R., Neuman, M. G., & Rehm, J. (2019). Alcohol consumption and risk 
of liver cirrhosis: a systematic review and meta-analysis. American 
Journal of Gastroenterology, 114(10), 1574. https://​doi.​org/​10.​14309/​
ajg.​00000​00000​000340

Roth, A. R. (2020). Social networks and health in later life: A state of the 
literature. Sociology of Health & Illness, 42(7), 1642–1656. https://​
doi.​org/​10.​1111/​1467-​9566.​13155

Schepis, T. S., Wastila, L., Ammerman, B., McCabe, V. V., & McCabe, 
S. E. (2020). Prescription opioid misuse in US older adults. Pain 
Medicine, 21(10), 2237–2243. https://​doi.​org/​10.​1093/​pm/​pnz304

Schuckit, M. A. (1999). New findings in the genetics of alcoholism. Jour-
nal of the American Medical Association, 281, 1875–1876. https://​
doi.​org/​10.​1001/​jama.​281.​20.​1875

Schulenberg, J. E., Johnston, L. D., O’Malley, P. M., Bachman, J. G., 
Miech, R. A., & Patrick, M. E. (2020). Monitoring the future 
national survey results on drug use, 1975–2019: volume II, col-
lege students and adults ages 19–60. Ann Arbor: Institute for Social 
Research, The University of Michigan. Retrieved April 20, 2022, 
from http://​monit​oring​thefu​ture.​org/​pubs.​html#​monog​raphs

Schumacher, J. A., Stafford, P. A., Beadnell, B., & Crisafulli, M. A. 
(2018). A comparison of underage, young, middle, and late adults in 
indicated prevention following impaired driving. Journal of Addic-
tions & Offender Counseling, 39(2), 106–126. https://​doi.​org/​10.​
1002/​jaoc.​12050

Scott, J. C., Slomiak, S. T., Jones, J. D., Rosen, A. F., Moore, T. M., & 
Gur, R. C. (2018). Association of cannabis with cognitive function-
ing in adolescents and young adults: A systematic review and meta-
analysis. JAMA Psychiatry, 75(6), 585–595. https://​doi.​org/​10.​1001/​
jamap​sychi​atry.​2018.​0335

Spoth, R., Redmond, C., Shin, C., Greenberg, M., Feinberg, M., & 
Trudeau, L. (2018). PROSPER delivery of universal preventive 
interventions with young adolescents: Long-term effects on emerg-
ing adult substance misuse and associated risk behaviors. Psycho-
logical Medicine, 47(13), 2246–2259. https://​doi.​org/​10.​1017/​S0033​
29171​70006​91

Substance Abuse and Mental Health Services Administration. (2019). 
Key substance use and mental health indicators in the United 
States: results from the 2018 National Survey on Drug Use and 
Health (HHS Publication No. PEP19–5068, NSDUH Series H-54). 
Rockville, MD: Center for Behavioral Health Statistics and Qual-
ity, Substance Abuse and Mental Health Services Administra-
tion. Retrieved April 20, 2022, from https://​www.​samhsa.​gov/​data/

Sussman, S. (2013). A lifespan developmental-stage approach to tobacco 
and other drug abuse prevention. ISRN-Addiction, 2013, 745783. 
https://​doi.​org/​10.​1155/​2013/​745783

Tyrfingsson, T., Thorgeirsson, T. E., Geller, F., Runarsdóttir, V., Hansdót-
tir, I., Bjornsdottir, G., Wiste, A. K., Jonsdotti, G. A., Stefansson, 
H., Gulcher, J. R., Oskarsson, H., Gudbjartsson, D., & Stefansson, 
K. (2010). Addictions and their familiality in Iceland. Annals of the 
New York Academy of Sciences, 1187(1), 208–217. https://​doi.​org/​
10.​1111/j.​1749-​6632.​2009.​05151.x

Verhulst, B., Neale, M. C., & Kendler, K. S. (2015). The heritability of 
alcohol use disorders: A meta-analysis of twin and adoption studies. 
Psychological Medicine, 45(5), 1061–1072. https://​doi.​org/​10.​1017/​
S0033​29171​40021​65

Waddell, J. T. (2022). Age-varying time trends in cannabis- and alcohol-
related risk perceptions 2002–2019. Addictive Behaviors, 124, 1–7. 
https://​doi.​org/​10.​1016/j.​addbeh.​2021.​107091

Witkiewitz, K., & Tucker, J. A. (2020). Abstinence not required: Expand-
ing the definition of recovery from alcohol use disorder. Alcoholism 
Clinical and Experimental Research, 44(1), 36–40. https://​doi.​org/​
10.​1111/​acer.​14235

Yurasek, A. M., Aston, E. R., & Metrik, J. (2017). Co-use of alcohol 
and cannabis: A review. Current Addiction Reports, 4(2), 184–193. 
https://​doi.​org/​10.​1007/​s40429-​017-​0149-8

Zacher, H., Rudolph, C. W., & Baltes, B. B. (2019). An invitation to lifes-
pan thinking. In B. B. Baltes, C. W. Rudolph, & H. Zacher (Eds.), 
Work across the lifespan (pp. 1–14). Elsevier. https://​doi.​org/​10.​
1016/​B978-0-​12-​812756-​8.​00001-3

https://doi.org/10.1037/ccp0000250
https://doi.org/10.1037/ccp0000250
https://doi.org/10.1111/j.1530-0277.2001.tb02330.x
https://doi.org/10.1111/j.1530-0277.2001.tb02330.x
https://nida.nih.gov/publications/drugfacts/substance-use-in-older-adults-drugfacts#ref
https://nida.nih.gov/publications/drugfacts/substance-use-in-older-adults-drugfacts#ref
https://doi.org/10.1001/jama.2018.12086
https://www.hhs.gov/surgeongeneral/reports-and-publications/addiction-and-substance-misuse/
https://www.hhs.gov/surgeongeneral/reports-and-publications/addiction-and-substance-misuse/
https://doi.org/10.1093/acrefore/9780190228613.013.283
https://doi.org/10.1093/acrefore/9780190228613.013.283
https://doi.org/10.1007/s11121-019-01026-0
https://doi.org/10.1002/ajmg.b.32523
https://doi.org/10.1037//0003-066x.47.9.1102
https://doi.org/10.1037//0003-066x.47.9.1102
https://doi.org/10.1093/alcalc/agt021
https://doi.org/10.3390/nu13082652
https://doi.org/10.1007/s13668-019-0267-0
https://doi.org/10.1017/S0033291722000502
https://doi.org/10.1016/j.drugalcdep.2022.109288
https://doi.org/10.1016/j.drugalcdep.2022.109288
https://doi.org/10.14309/ajg.0000000000000340
https://doi.org/10.14309/ajg.0000000000000340
https://doi.org/10.1111/1467-9566.13155
https://doi.org/10.1111/1467-9566.13155
https://doi.org/10.1093/pm/pnz304
https://doi.org/10.1001/jama.281.20.1875
https://doi.org/10.1001/jama.281.20.1875
http://monitoringthefuture.org/pubs.html#monographs
https://doi.org/10.1002/jaoc.12050
https://doi.org/10.1002/jaoc.12050
https://doi.org/10.1001/jamapsychiatry.2018.0335
https://doi.org/10.1001/jamapsychiatry.2018.0335
https://doi.org/10.1017/S0033291717000691
https://doi.org/10.1017/S0033291717000691
https://www.samhsa.gov/data/
https://doi.org/10.1155/2013/745783
https://doi.org/10.1111/j.1749-6632.2009.05151.x
https://doi.org/10.1111/j.1749-6632.2009.05151.x
https://doi.org/10.1017/S0033291714002165
https://doi.org/10.1017/S0033291714002165
https://doi.org/10.1016/j.addbeh.2021.107091
https://doi.org/10.1111/acer.14235
https://doi.org/10.1111/acer.14235
https://doi.org/10.1007/s40429-017-0149-8
https://doi.org/10.1016/B978-0-12-812756-8.00001-3
https://doi.org/10.1016/B978-0-12-812756-8.00001-3


875Prevention Science (2023) 24:863–875	

1 3

Zarse, E. M., Neff, M. R., Yoder, R., Hulvershorn, L., Chambers, J. E., & 
Chambers, R. A. (2019). The adverse childhood experiences ques-
tionnaire: Two decades of research on childhood trauma as a pri-
mary cause of adult mental illness, addiction, and medical diseases. 
Cogent Medicine, 6(1), 1581447. https://​doi.​org/​10.​1080/​23312​05X.​
2019.​15814​47

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1080/2331205X.2019.1581447
https://doi.org/10.1080/2331205X.2019.1581447

	A Lifestyle Risk Reduction Model for Preventing High-Risk Substance Use Across the Lifespan
	Abstract
	Purpose
	The Lifestyle Risk Reduction Model as an Exemplar of Lifespan Prevention
	The Six Principles of the LRRM
	Principle 1: Each Person Has an Inborn Level of Biological Risk (or Vulnerability) for Developing Lifestyle-Related Health Problems, Including Alcohol and Substance Abuse Problems
	Principle 2: Lifestyle Choices Also Create Risk
	Principle 3: Each Person’s Level of Biological Risk Determines the Quantity and Frequency of Substance Use That Is High Risk
	Principle 4: A Problem Occurs When a Person’s Choices About Quantity and Frequency Eventually Meet the Trigger Point Set by Their Biology
	Principle 5: Social and Psychological Factors Influence the Development of Lifestyle-Related Problems Primarily by Influencing the Quantity and Frequency of High-Risk and Low-Risk Choices
	Principle 6: The Onset of Lifestyle-Related Health Problems Is Usually Gradual and May Exist on a Continuum, Which Typically Includes a (Mostly Symptom-Free) High-Risk Behavior Phase, a Reversible Prodromal Phase, and a Full Onset Phase

	The LRRM’s Five Conditions
	Visual Depiction of the LRRM and Corresponding Principles
	LRRM Characteristics Making It Applicable Across the Lifespan
	Describing Problem Development and Avenues for Change
	Addressing Risk Factors That Do and Do Not Change
	Using Behavioral Guidelines for Reducing High-Risk Use
	Having Utility in Different Types of Prevention Programs


	Prime For Life® (PFL) as an Example of Intervention Utilizing the LRRM
	Outcomes for This LRRM-Based Program

	Discussion
	Limitations and Future Directions

	References


