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Abstract

WHAT DO WEKNOW ABOUT THE EPIDEMIOLOGY
OF SUBSTANCE USE?

In the past, use of alcohol, tobacco and other ‘legal
drugs’, and ‘hard’ or ‘illegal/illicit drugs’ were handled
differently, largely because the focus of national policies
was on treatment rather than prevention [1-4]. Clearly,
research on the short-and long-term impacts of all of these
substances on the developing brain has now shifted the
focus, particularly for prevention efforts, to all substances
that affect feelings, perceptions, thought processes, and/
or behavior (UNODC, 2003)—psychoactive substances.
There have been relatively few studies on the natural
history of substance use that begin in childhood and
follow individuals across time to examine what factors
or experiences influence trajectories beyond the initial
phases of substance use [5-8].

Figure 1 presents a graphic that depicts what we
know about the natural history of substance use. Such
an understanding can guide the development of an
epidemiologic system that operates to determine the types
of services required to address the diverse needs of people
who use substances in our communities.

The intersection of epidemiology and medical science forms the basis of a public health approach to challenging health issues. Although initial conceptions of epidemiology
predominantly focused on infectious diseases, the epidemiological approach has been applied successfully to non-infectious or non-communicable diseases including those health
issues related to substance use. However, unlike an infectious disease or even a chronic condition such as cancer, substance use is more dynamic with changing forms of the external
agent—psychoactive substances-- and the variety of sources for these ‘agents’ that may vary geographically (within and across communities), as well as sociologically (involving a
variety of social groups across time and space). As such, the dynamic nature of substance use warrants an epidemiologically-informed system for its prevention and treatment, that
includes on-going monitoring and dynamic and timely surveillance systems designed to identify emerging patterns of use that have implications for prevention and treatment, such
as new ways to administer substances (e.g., injecting crack cocaine), new ‘mixtures’ of substances (e.g., changing the composition of substances such as mixing fentanyl with heroin
or Adderall), new types of substances, and new user groups. This paper demonstrates how this type of epidemiologic information can inform the structure and function of a national
comprehensive substance use service delivery system to address the issue on a population level.
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Figure 1 Natural History of Substance Use and Substance Use Disorder

This graphic suggests that most individuals initiate
substance use in response to perceived need and
environmental factors [9]; however, at some point, the
pharmacological effects of the psychoactive substance(s)
take hold and dependence can develop [10]. We also know
that many who initiate use at some point discontinue use
on their own [11-13]. Although not well documented,
hypothetically there are those who become dependent
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who can continue use with no health or other problems—
we know very little about this group, which often includes
patients experiencing pain—but others will develop
problems. This group will need treatment to address the
pharmacologic effects of the substances they have become
dependent on, and to assist in recovering from detrimental
influences on their lifestyle and relationships, and to ease
their reintegration into their communities [14].

This understanding and the epidemiologic information
we have available suggests that there are eight population
groups within a defined population at any given time.
Those who:

1. Do not use substances and are not ‘vulnerable’

2. Do not use substances AND ARE vulnerable, such
as children of substance users and who have
experienced maltreatment, individuals living in
poverty, and other sources of extreme adversity.

3. Initiated use and may or may not experience
negative consequences.

Meet a DSM diagnosis for treatment but who:

4. Did not seek treatment

5. Sought treatment but did not receive treatment

6. Received treatment and did not complete treatment

7. Received treatment, completed treatment and are
in recovery

8. Received treatment, completed treatment and
relapsed

Considering these distinct population groups enables
us to translate the natural history of substance use disorder
into service needs (Figure 2). Universal prevention
programming primarily reaches youth who have not
initiated use and operate to evade such use; however,
these programs also impact those who are vulnerable
and potentially at risk of initiating substance use. Also, as
universal programs, they are often delivered to groups of
youth that include those who have initiated use and may or
may not be experiencing adverse consequence of their use
[4]. Selective prevention programming addresses youth
who are vulnerable to use but may not yet have initiated
use, such as children of substance users. And, indicated
prevention programming is designed to meet the needs
of those who have initiated substance use (NRC, 1994)
[15], to deter progression to abuse. Once use is initiated
and the pharmacological effects begin to adversely impact
the person, treatment is needed. Research has shown
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Figure 2 Services within the Context of the Natural History of Substance Use
Disorder

that not everyone who uses psychoactive substances
seeks or receives treatment [16], and, even if they do
receive treatment and are in recovery, there is a need for
implementation of harm reduction strategies, such as in
the case of potential relapse or overdose after a period of
abstinence [17].

To reach each of these groups with the objective
to prevent initiation, escalation and dependence and
provide treatment, there is a clear need for research-
based, community-oriented policies and organizational
infrastructures to broadly and systematically implement
services. And given the diverse needs of these individuals,
an array or spectrum of services from prevention through
to treatment and maintenance or reintegration and harm
reduction at various population levels are required. Such
a spectrum of services has been proposed by the National
Research Council [15]. Ending the fragmentation of
community-based prevention and treatment programs
and integrating them into one service delivery system will
strengthen public health and safety as these services would
address both the incidence (new cases) and the prevalence
of substance use and substance use disorders.

Available monitoring data and research can help to
estimate the size of these groups, thus guiding service
needs. For instance, at a national level in the United States,
available data might be used in the following ways to
improve our understanding of the differential needs of
each group:

Group 1: General Population Do Not Use Psychoactive
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Substances: Data from the 2022 National Survey on Drug
Use and Health (NSDUH1) show that approximately
60% of persons aged 12 and older used at least one
psychoactive substance listed here in the month prior to
survey (SAMHSA). Of course, this Figure 3 assumes these
are unduplicated estimates; i.e., that those reporting use
are only using one type of substance. And it would mean
that 40% of the population, 110 million people, did not use
any psychoactive substance.

Group 2: General Population Who Are Vulnerable:
It is more difficult to find out among those 110 million
non-substance users how many would fit our ‘vulnerable’
status [18]. A paper by Lipari and Van Horn et al. [19],
estimates that 8.7 million children had at least one parent
who had a substance use disorder, those most vulnerable
to substance use. Monitoring the Future Survey provides
data on the misperceptions of harm or risk regarding
substance use that also have been found to be associated
with initiating substance use. Thus, for instance, in 2022,
20% of eight graders, 17% of 10th graders and 10% of 12th
graders thought that smoking marijuana once or twice a
week was risky [20]. That means that 80%-90% did not
see any risk associated with smoking marijuana once or
twice a week. It should be noted that these perceptions of
risk have been decreasing over time perhaps as a result
of States legalizing the recreational use of marijuana,
suggesting that substance use is not harmful.

Group 3: Those Who Initiated Use May Or May Not
Experience Consequences: More information is needed
to better understand the circumstances under which
individualsinthe general populationinitiate use and may or
may not experience consequences. There are data from the
NSDUH on estimates of past year initiation of psychoactive
substances showing that over 70 million people reported
“illicit” substance use; however, information regarding
consequences of use have not been assessed.

Group 4: Those Who Meet The DSM Criteria Of A
Substance Use Disorder Diagnosis But Did Not Seek
Treatment: Data are available from NSDUH regarding
what proportion of the general population aged 12 and
older meets a DSM diagnosis for substance use and
need treatment but did not seek treatment. Data on this
population indicate that in 2022, 24% or 13.1 million
received treatment.

Group 5: Those Who Meet The DSM Criteria Of A
Substance Use Disorder Diagnosis And Sought Treatment
Did Not Receive Treatment: It is estimated that there are
236,000 individuals aged 12 and older or 1.2% who needed
and sought treatment but ultimately did not receive it
(SAMHSA, 2020) [21].

Group 6: Those Who Meet The DSM Criteria Of A
Substance Use Disorder Diagnosis And Did Not Complete
Treatment: Lappan and colleagues et al. [22], estimate
that about 30% of those who initiated treatment do not
complete it for a variety of reasons.

Groups 7 & 8: Those Who Meet The DSM Criteria Of
A Substance Use Disorder Diagnosis And Received And
Completed Treatment And Are Either In Recovery Or Have
Relapsed: It is not clear as to the percentage of the 13.1
million who received treatment and actually completed it
at the time of the 2022 NSDUH. Applying Lappan et al.’s
estimates, indications are that this number may be around
9,170,000.

Building an epidemiologic monitoring and surveillance
system at the local, state and national levels would provide
data on these eight groups, preferably on a periodic basis
to not only monitor trends in use patterns but also to
identify new and potentially challenging patterns of use
(substance, mode of administration, demographics). Of
importance, particularly at the local level, are systems that
provide both quantitative as well as qualitative methods
for data collection. Often neglected are archival databases
such as arrests, overdoses, admissions to treatment and
local hospitals, family and drug court data, child protective
services and foster care data, mortality data, school data
regarding absences or in-school infractions related to
substance use [23].

In sum, descriptive epidemiology helps to identify
groups within a population and provides data to inform
hypotheses regarding the processes and determinants
associated with an individual’s movement across the
natural history of substance use progression.

Developing a Comprehensive and Integrated Substance
Use Service Delivery System Supported and Informed by
an Ongoing Epidemiologic Surveillance and Monitoring
Research System

Group 7
Treatment and Harm
Reduction

Groups3 &4
Prevention and Hagm
Reduction

Figure 3 Estimated Distribution of the Population by Group
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The epidemiologic picture for substance use presented
above mostly pertains to communities across the United
States with some variation regarding the availability of
psychoactive substances, especially alcohol and tobacco
given their prevalence, and others that are equally as
consequential. There is also a clear need for a community-
based integrated and comprehensive service delivery
system, such as presented by the National Academy of
Sciences, Engineering, and Medicine [21], that provides
and sustains evidence-based prevention and treatment
services. Such a mandate requires an infrastructure of
well-trained prevention and treatment professionals and a
monitoring system to assure that quality services are being
delivered and desired short-term outcomes are achieved.
Currently, the country is experiencing a ‘fractured’ system
of services in which the implementation and sustainment
of effective prevention and treatment interventions are not
materializing [24-26]. This is the case despite the reality
that the individual components of such an ideal system are
already in place. They only need to be integrated, reviewed
to identify gaps, and supported. The UNODC-WHO (2013;
2018, p.59) outlines a prevention service delivery system
revealing important components of such a system. These
components can also be integrated into a comprehensive
integrated substance use service delivery system.

The Structure for a Comprehensive Integrated Service
Delivery System

As Fishbein and Sloboda et al. [27] recommend
regarding the development of a prevention service delivery
system, it is important to emphasize that the basic unit
of the system is the ‘community’ which can be variously
defined by population or government boundaries. An
array of prevention and treatment services that map to
the needs of that community could then be made available
and managed through a central organization or agency.
The responsibilities of this unit would be to assure that an
evidence-based continuum of services is implemented with
quality by certified and licensed professionals [27]. These
units would also monitor who received what services and
report their outcomes. The monitoring instruments would
build on existing ones and be used universally across all
communities. These community units would report to
a state agency that oversees the operations and based
on this information provide feedback and if necessary,
technical assistance. In turn, state agencies would report
to a national oversight agency.

Figure 4 presents the recommended components of
such a system. Although each component part is essential
to the functioning of the system, three are key. First is the
need to build the integrated service system drawing on

Sarvice System at

Figure 4 Comprehensive and Integrated Substance Use Service Delivery System

the essential evidence-based components and practices
associated with prevention, treatment and harm reduction
services building on the knowledge base presented
earlier. Second is to have a trained, certified and, where
appropriate, licensed service delivery staff that share the
same knowledge, skills and competencies. Third is having
in place a monitoring and evaluation system.

WHAT CURRENTLY EXISTSAND WHAT ISNEEDED
TO CREATE THIS SERVICE DELIVERY SYSTEM

Surveillance and Monitoring Systems

Moving to a comprehensive service delivery system
warrants a review of existing systems not only for content
but also for their relevance to current and emerging
patterns of use. Sloboda et al. [28], noted that it may take
up to two years before an emergent substance of abuse
can be incorporated into existing monitoring systems. This
time gap must be addressed to gain a better understanding
of the extent to which these emergent patterns exist in the
general population. In addition, a warning system is needed
to alert substance use or health service providers about
these new patterns and what the health consequences
are for individuals and whole populations. To date, there
is strong evidence that changing demands, expectations,
messages, and stresses experienced by children,
adolescents, and young adults are not well addressed by
existing services [29].

Prevention, Treatment and Harm Reduction Services
Research

A great deal of information has been amassed regarding
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the most effective prevention and treatment services [30-
34]. Three major issues remain, however. The first is that
there is a need for further research on harm reduction
strategies and services. The lack of attention to studying
harm reduction approaches is associated with views that
harm reduction enables substance use, as well as pervasive
stigma against substance users [35]. The AIDS epidemic
brought more attention to harm reduction approaches,
but barriers, particularly in the use of federal funds for
needle exchange programs, limited research to explore
these approaches despite strong evidence to support them
[36-38]. Harm reduction plays a significant role in the
spectrum of services for substance users, from ‘selective’
and ‘indicated’ prevention services through to recovery
support and reintegration. To address the spread of
diseases such as AIDS, bacterial endocarditis and sexually
transmitted infections, it is important to better understand
the processes involved in cleaning injecting equipment
and using condoms, for example, guiding the development
and evaluation of interventions [39,40].

The second is the need to update the research on
prevention programs found to be evidence- based with
new populations. The culture and life challenges of the
current adolescent population are quite different from
the populations that participated in the evaluations of the
1980s through the year 2000. A recent review of NIDA
funded prevention grants by the Coalition to Advance
Prevention Solutions to the Opioid Crisis (CAPSOC-
https://www.npscoalition.org/consortium-to-advance-
prevention-solutions-to-the-opioid-crisis-capsoc)
indicated that the majority of funding is supporting HIV-
related prevention efforts, followed by support of more
traditional prevention approaches and ‘normalization’ of
proven practices; i.e,, integrating prevention strategies into
health and social service settings [41-43]. Findings from
this research will help guide decisions at the community
level as to the most effective preventative approaches
for the general population and those more vulnerable to
substance use and other risky behaviors. However, there
remains a need for more research focusing on the ‘drivers’;
e.g., to delineate the mechanisms that both interfere with
and boost favorable outcomes. Further research is needed
to determine best practices for implementation, with
attention to cultural, subgroup, contextual, and other
factors that influence adoption, scaling, and sustainment.

U.S.-developed evidence-based prevention interventions
are being replicated around the world. Many of these
replications are resulting in either no positive outcomes or
positive outcomes with lower effect sizes than control or
comparison groups, thus diminishing the ‘evidence-based’
designation. More cross-national studies of evidence-based

preventive interventions are needed. Of great potential
significance is the Adolescent Brain Cognitive Development
(ABCD) Study [44], a longitudinal study underway in 21
sites, following 11,000 9-10 year olds over 10 years [45],
to understand the role of brain development in substance
use using standardized tools and to identify both protective
and adverse factors that influence development and
subsequent behavior. Also of relevance, in the Healthy
Brain and Child Development (HBCD) [46], research
initiative, is that the effects of maternal prenatal use of
psychoactive substances are under study. However, there
is a need for more population-based longitudinal studies of
children and adolescents to further examine vulnerability
to substance use and other unhealthy behaviors and the
influence of the micro- and macro-level environments that
protect or place at risk those determined to be vulnerable.

The third research area focusing on treatment presents
the same picture as outlined above for prevention; in
particular, the need for more implementation research.
NIDA has supported the Clinical Trials Network for over
20 years to conduct research: “(1) large multi-site studies;
(2) determining how to close the treatment gap; (3)
expansion of ongoing studies to improve service delivery
and implementation; (4) studies to explore the use of
substance use data in electronic health record systems;
and (5) training and dissemination projects to expand the
research/health care provider workforce” [47]. Of concern
is that only about 10%-15% of individuals considered
in need of substance use treatment actually receive
treatment, as noted in the National Survey on Drug Use
and Health Survey [48]. This is a disturbing finding, and
yet the research focusing on understanding the hesitancy
to access treatment along with developing communication
messages that reach and motivate this population has
been minimal. Perhaps even more disturbing is the lack
of information regarding the availability of treatment
services and processes, as well as characterizing providers
who are delivering the services [5-50].

Training and Professionalization of Prevention,
Treatment and Harm Reduction Service Practitioners

Amajor challenge is developing the workforce available
to provide these services. While the treatment workforce
has been well-defined since the late 1970s, prevention
and certainly harm reduction have lagged well behind
[51-56]. Several groups have contributed to development
of guidelines required to understand and implement
evidence-based preventive interventions and policies, as
well as developmentally appropriate delivery strategies
that address the learning needs of the population of focus
[27-58]. However, in contrast to treatment, substance use
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prevention practitioners do not have a U.S. Department of
Labor recognition as a professional category and, although
the International Credentialing and Reciprocity Coalition
(IC&RC) offers a credential for prevention professionals
based on experience and testscores, notevery state requires
this credentialling to provide services. Furthermore, many
education, health and social service professionals deliver
substance use prevention, treatment, and related harm
reduction services yet they do not identify themselves as
prevention, treatment or harm reduction professionals.
Therefore, there is a need to develop training programs
that impart the same knowledge and skill base in the
educational and post-graduate trainings of providers who
self-identify as prevention, treatment or harm reduction
professionals, as well as of those who do not self-identify
in these roles but are engaged in delivering these services,
such as teachers, law enforcement officers, social workers,
public health nurses.

Currently in the U.S,, there are at least 7 universities
that offer a doctorate in prevention science and 7 that
offer a master’s or certificate in prevention science, 6
universities offer a doctorate in treatment and over 30
offer a master’s or certificate in treatment. The Prevention
Technology Transfer Centers (https://pttcnetwork.org/)
and the Addiction Treatment Technology Transfer Centers
(https://attcnetwork.org/) offer webinar and training
videos, also. In addition, groups such as the Applied
Prevention Science International (www.apsintl.org) offer
trainings to active prevention professionals on prevention
science and its application to prevention strategies. These
trainings should address implementing evidence-based
strategies working with parents and families, in schools
and the workplace and how to effectively develop policies
and prevention-based media messaging. As the focus of
the delivery system is the community, trainings should
also include developing community infrastructures,
such as coalitions, to support comprehensive prevention
programming. The National Harm Reduction Coalition
also offers trainings in harm reduction strategies
(https://harmreduction.org/our-work/training-capacity-
building/training-center/) and the IC&RC mentioned
above (https://internationalcredentialing.org/) provides
certificates in for substance use treatment and, recently,
for harm reduction.

NEXT STEPS 2

To build an epidemiologically informed comprehensive
substance use service delivery system, this paper concludes
with the following abbreviated recommendations and plan
of action.

Phase I—Problem Assessment and Framing the
Elements of a Strategic Plan. A two-day in-person meeting
including approximately 25 leaders including substance
use epidemiologists, prevention, treatment, and harm
reduction researchers and practitioners, law enforcement,
judiciary, schools, families, communities, policy makers,
and health services. The outcomewould be the development
of a community/local-based integrated comprehensive
substance use service delivery system model that identifies
challenges to building such a system. Information gathered
in this meeting will then be used to develop the design of
an initial framework--a prototype—and a monitoring and
evaluation plan to demonstrate efficacy and effectiveness.
The plan will be guided by a logic model that includes
goals, objectives, performance outcomes, and key actions
for successful implementation. The plan will also outline
recommendations and implementation steps.

Phase II—Expanded Stakeholder Involvement: The
final draft comprehensive strategy will be disseminated
to the public and an expanded team to get input and
support for a community/local-based integrated and
comprehensive service delivery system and for the
concept of demonstrations. These additional planners shall
represent community stakeholders and will participate in
the co-creation of acceptable, appropriate and effective
implementation approaches.

Phase III-Define and Build a Model Comprehensive
Substance Use Service Delivery System

Based on the outcomes of Phases I and II, a model
comprehensive substance use service delivery system
with corresponding guidelines for its construction will be
developed and implemented. It is recommended that at
least five demonstration sites be established and closely
monitored and evaluated. Based on this experience, teams
of trainers will be formed to work with communities to
build and implement these systems within each state.
These trainers will also serve to provide technical
assistance as needed. The PTTC and ATTC networks are
ideal for the implementation of this phase.

Phase IV—Develop Training and Technical Assistance
Protocols to Professionalize the Prevention, Treatment
and Harm Reduction Services Workforce.

Working with universities and prevention, treatment,
and harm reduction specialists and representatives of
IC&RC and professional groups, develop a comprehensive
training program drawing from existing programs
mentioned above. This phase would train professionals
both through a degree program and through Continuing
Education. Training would ultimately credential
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individuals through the International Certification and
Reciprocity Consortium based on work experience and
test scores with quality upgrades over time. Technical
assistance would also be provided to communities to
build an implementation system that supports prevention,
including health and social services, schools, parent groups,
businesses, law enforcement and the judicial system.
In addition, such a system will require professionals
trained in implementation science who have been trained
in assisting service professionals to adopt new ways of
delivering services [59,60].

Phase V—Build

Systems.

Community-Level Assessment

As aforementioned, a comprehensive substance use
service system requires a monitoring system that would
provide information about emerging trends in substances
being used, changes in the substance use landscape, and to
include systems that assess the link between community
service needs and evidence-based programming. Such
a system should focus on community-based systems
that transfer data to state agencies and ultimately to the
national level. These systems should also utilize evidence-
based methods for implementation readiness [61,62].

Phase VI—Identify Options to Bring the Integrated
System of Care Model to Scale.

Communities, especially those already funded and
in operation, will benefit from a guidance document
drawing from the results of Phases I-VI that delineates
how to professionalize and implement a comprehensive
substance use service system.

CHALLENGES

The authors are acutely aware of the many challenges
to the creation, implementation and sustainability of a
community-based comprehensive substance use service
delivery system. Vested interests and a culture of ‘this is
what we have always done’ or “this cannot be done” will
hinder the adoption of the model. In our favor, the results
of implementation research studies [61-65], suggest
effective methods that can serve to support active and
successful implementation.
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