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Abstract

This chapter reviews the array of methods used in contemporary research on
population-level research on substance use and its consequences. We argue that
there are critical questions that can best — or in some cases, only — be addressed at
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the level of a population. We then describe the major categories of data collection
methods used in population research, including surveys, ecological momentary
assessment, administrative data, audit methods, and unobtrusive assessment of
substance use. Two categories of measures are then discussed: measures of an
individual’s use of substances and related problems and measures of harm to
others caused by one’s use. We then review factors that may be considered causes
or correlates of substance use and consequences, including both individual and
environmental factors. We close with a few thoughts on the accumulation of
knowledge and its translation to policy and practice.

Keywords
Alcohol - Drugs - Population health - Public health - Research - Tobacco

1 Introduction

This chapter reviews the array of methods used in contemporary research on
population-level research on substance use and its consequences. These include
methods that have been utilized for decades (such as population-based surveys and
administrative data), as well as methods of more recent vintage (such as response-
driven sampling and a variety of audit methods).

A useful starting point is to ask the question, “why is it important to examine
substance use at the population level?” After all, there is an abundance of research on
the dynamics of substance use in individuals and small, handpicked samples, as
evidenced by many of the chapters in this volume. This research is extraordinarily
useful for answering a number of key questions related to human drug-seeking,
drug-taking, and physiological and psychological responses. However, there are also
critical questions that can best — or in some cases, only — be addressed at the level of
a population (we discuss alternative definitions of “populations,” below). These
include:

1. What is the incidence and prevalence of substance use in a population? Answer-
ing this question is not only important from a scientific standpoint but also
important for informing public policy at local, state, national, and cross-national
levels.

2. What are the relationships between population-level patterns of substance use and
rates of negative consequences of use? From both scientific and policy
standpoints, it is important to understand how rates of substance use translate
into rates of problems.

3. What individual and environmental factors underlie rates of substance use and
consequences in populations? Individual factors (as discussed below) may
include age, race and ethnicity, gender, sexual identity, sexual orientation, socio-
economic status, genetic makeup, personality, beliefs and attitudes, and life
experiences. Environmental or contextual factors may include the availability
of drugs with abuse potential, neighborhood factors (e.g., housing, socioeco-
nomic status, crime rates), the presence or absence of relevant policies, and
enforcement practices, among others.



Methods for Population Research on Substance Use and Consequences 3

It is also important to define what we mean by substance use. We define
substance use as the intentional consumption of psychoactive drugs, which conven-
tionally include alcohol, tobacco, marijuana, illicit drugs (such as cocaine,
hallucinogens, heroin), inhalants, and prescription drugs that are either not used as
prescribed or used by someone for whom they were not prescribed. We define
consequences of substance use to include individual or group changes in health,
behavior, family situation, economic status, educational status, legal status, or other
outcomes which may be attributed, at least in part, to use of one or more substances.

Finally, it is important to define what we mean by a “population.” As in all areas
of science, the definition of a population is the subject of contention and debate (see
Krieger 2012 for a recent summary of the issues). We use here a conventional (and
conservative) definition of a population as the “inhabitants of an area” (see Krieger
2012), although we briefly reference other definitions, such as a geographically
dispersed aggregation of people who are united by some other characteristic or
feature, such as sexual identity.

In the following sections of this chapter, we review methods for population
research on substance use and its consequences, focusing on data collection methods
(including surveys, ecological momentary assessment, administrative data, elec-
tronic health records, audits, and unobtrusive methods) for producing data on
(1) substance use, (2) consequences of use, and (3) contexts of use and environmen-
tal factors. We follow this with a discussion of future directions in methods.

2 Population Research on Substance Use and Consequences
2.1 Data Collection Methods

Below we review methods for population research on substance use and its
consequences, focusing on data collection methods, including surveys, ecological
momentary assessment, administrative data, electronic health records, audits, and
unobtrusive methods.

2.1.1 Surveys
Dating back at least to the 1970s, there is a long history of national surveys on
substance use. For example, the National Survey on Drug Use and Health (originally
known as the National Household Survey on Drug Abuse), sponsored by what is
now known as the Substance Abuse and Mental Health Services Administration
(SAMHSA), was first fielded in 1971. Monitoring the Future, which includes annual
national surveys of high school students and periodic follow-up surveys of
subsamples of these students, was launched in 1974 (Bachman et al. 2001).

Table 1 displays information on basic characteristics of major survey datasets that
include extensive data on substance use.

This table does not include surveys that are no longer active, such as the Harvard
College Alcohol Study, conducted in a sample of over 100 college campuses in
1993, 1997, 1999, and 2001 (Wechsler and Nelson 2008).
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The sponsoring agency or the organization that implements each of these surveys
issues periodic reports on major findings from the surveys, usually related to
prevalence of use of various substances, and changes in prevalence over time (e.g.,
Johnston et al. 2019; Mack et al. 2017). In addition, raw data (stripped of any
personal identifiers) from these surveys are available to the research community.
These datasets are widely used by researchers, who sometimes use them to contest
the “official” findings (e.g., Borders 2018), as well as for a wide variety of studies
examining such topics as the association of state recreational marijuana laws and
adolescent marijuana use (Cerda et al. 2017 using Monitoring the Future data),
rankings of states on the prevalence of adolescent substance use (Moss et al. 2018
using National Survey on Drug Use and Health and Youth Risk Behavior Surveil-
lance System data), and the relationship of initiation of e-cigarette use and smoking
reduction and cessation (Berry et al. 2019 using Population Assessment of Tobacco
and Health data).

In addition to these widely used national datasets, many states and local
organizations (e.g., health departments) implement their own surveys to document
more local conditions. In addition, researchers field their own, specially designed
surveys, based on a need for a sample that is defined in different ways or that
asks different questions than included in the existing national or state surveys. For
example, a researcher may have an interest in alcohol use among LGBT youth
(Newcomb et al. 2012), associations between the experience of racial discrimination
and substance use (Gibbons et al. 2010), or ask about contexts or behaviors insuffi-
ciently addressed in standard surveys (e.g., adolescent alcohol and drug use at own
home or someone else’s (Egan et al. 2019)).

A fundamental question faced by organizations fielding surveys as well as
individual researchers or research teams is how to draw a sample to be surveyed.
A comprehensive review of sampling strategies for substance abuse research is
beyond the scope of this chapter (see Gfroerer et al. 2017 for such a review).
Major categories of these strategies include general population surveys (such as
the National Survey on Drug Use and Health), student surveys (such as Monitoring
the Future and the Youth Risk Behavior Survey), and “special population” surveys,
such as surveys of individuals housed in prisons or jails (such as the National Inmate
Survey; see Bronson et al. 2017; Gfroerer et al. 2017).

In addition to sampling strategy, survey mode is also an important decision.
Surveys may be conducted by in-person interviews, telephone interviews, Internet
surveys, and paper-and-pencil questionnaires, among others (Johnson and VanGeest
2017). Choice of mode involves consideration of important feasibility and coverage
issues (e.g., some households will lack a landline phone or cell phone coverage; see
Livingston et al. 2013). In addition, researchers need to consider the potential
influence of survey mode on responses to questions, especially questions involving
sensitive behaviors such as illicit or underage drug use and harms caused to others.
There is evidence that modes of data collection that require direct interaction with
another individual (such as in-person or telephone interviewer) are associated with
lower rates of self-reported drug use (especially illicit drug use; see Johnson and
VanGeest 2017) and one’s own drug use resulting in harms to others. Alternatively,
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methods such as audio computer-assisted self-interviews (ACASI) appear to pro-
duce the highest rates of endorsement of substance use (McNeely et al. 2016).

The sampling approaches described above all have the potential of drawing what
is known as a “probability sample” — that is, the likelihood of any individual being
selected is known, which allows statistical inference to characterize the population as
a whole. In addition, there are a variety of nonprobability samples that are used in
research on substance use.

An approach known as respondent-driven sampling (RDS) is particularly useful
for research on substance use. While probability sampling is the gold standard for
ensuring generalizability of the sample to the larger population (Shadish et al. 2001),
random selection is not feasible or efficient for many studies that focus on “hidden
populations” with relatively rare behaviors (Heckathorn 1997). RDS is a non-
probability, chain-referral approach to sampling in which participants recruit their
peers, who often share some behaviors, from their own social networks. It provides a
basis to calculate unbiased estimates of population parameters (Heckathorn 1997;
Heckathorn et al. 2002). RDS relies on respondents (known as “seeds”) who then
recruit a limited number of subsequent respondents who are members of their social
networks. RDS has been extensively used in research on people who inject drugs
(McKnight et al. 2006) and other relatively rare or “hidden” populations, such as
methamphetamine smokers (Kimani et al. 2014; see Leon et al. 2016 for an in-depth
review of the theory and application of RDS).

Another approach to gathering data from populations that might not be ade-
quately represented in standard probability samples is time-space sampling, which
is a systematic approach to generating representative samples of populations defined
by locations (Parsons et al. 2008). It has been used to gather data on the use of
“club drugs” (e.g., MDMA, ketamine, GHB, cocaine, methamphetamine, and LSD)
among young adults who frequent dance clubs (Ramo et al. 2010).

2.1.2 Ecological Momentary Assessment

While conventional surveys can be powerful tools for assessing substance use in
populations, they are typically limited in their frequency, with many taking place
annually. This makes assessment of alcohol and/or drug use in shorter time periods
problematic, especially given the difficulties of accurate recall. In addition, it may be
challenging in conventional surveys to accurately measure the settings in which
alcohol and/or drug use takes place. An approach known as ecological momentary
assessment (EMA) “is particularly suitable for studying substance use, because use
is episodic and thought to be related to mood and context” (Shiffman 2009). EMA is
a mobile health (mHealth) method that typically uses smartphones or other portable
devices to collect data from individuals over short time periods (Linas et al. 2016).

2.1.3 Administrative Data

In addition to survey data, there are many administrative datasets — data routinely
compiled by units of government or other organizations, such as hospitals and health
systems — that are frequently used in research on substance use and consequences in
populations (see Table 2).
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Table 2 Major administrative datasets that include extensive data on alcohol, tobacco, and other
drug use or consequences

Dataset name

Treatment
Episode Data
Set

Fatality
Analysis
Reporting
System

Fatal injury
data

Public drug
treatment and
Medicaid
systems

Health
maintenance
organization
Social Security
Administration

Child welfare
and public
drug treatment
system

Mental Health
Systems

Uniform
Crime
Reporting
Program

Sample
Age
range
Aged
12 or
older

Other sample
characteristics

Tracks annual
admissions and
discharges to
public and private
substance abuse
treatment facilities
receiving federal
funding

Fatal injuries
suffered in motor
vehicle traffic
crashes

Injury-related
mortality data

Drug treatment,
deaths,
hospitalization

Drug treatment

Social Security
benefits

Drug treatment

Mental health and
drug and alcohol
recovery services
Law enforcement
administration,
operation, and
management

Years

1992—
present

1975-
present

1981-
present

1991-
present

1978-
present

1930-
present

Sponsor
Substance
Abuse and
Mental Health
Services
Administration

National
Highway
Traffic Safety
Administration

Centers for
Disease
Control and
Prevention
Centers for
Medicare and
Medicaid
Services

Health
Maintenance
Organization
US Social
Security
Administration
National
Center on
Substance
Abuse and
Child Welfare
Mental Health
Systems

us
Department of
Justice, FBI

Website

https:/
wwwadasis.
samhsa.gov/
dasis2/teds.htm

https://www.
nhtsa.gov/
research-data/
fatality-analysis-
reporting-
system-fars
https://www.
cdc.gov/injury/
wisqars/fatal.
html
https://www.
medicaid.gov/
medicaid/
prescription-
drugs/index.
html

https://www.ssa.
gov/

https://ncsacw.
samhsa.gov/
default.aspx

https://www.
mhsinc.org/

https://www.tbi.
gov/services/
cjis/ucr


https://wwwdasis.samhsa.gov/dasis2/teds.htm
https://wwwdasis.samhsa.gov/dasis2/teds.htm
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https://wwwdasis.samhsa.gov/dasis2/teds.htm
https://www.nhtsa.gov/research-data/fatality-analysis-reporting-system-fars
https://www.nhtsa.gov/research-data/fatality-analysis-reporting-system-fars
https://www.nhtsa.gov/research-data/fatality-analysis-reporting-system-fars
https://www.nhtsa.gov/research-data/fatality-analysis-reporting-system-fars
https://www.nhtsa.gov/research-data/fatality-analysis-reporting-system-fars
https://www.nhtsa.gov/research-data/fatality-analysis-reporting-system-fars
https://www.cdc.gov/injury/wisqars/fatal.html
https://www.cdc.gov/injury/wisqars/fatal.html
https://www.cdc.gov/injury/wisqars/fatal.html
https://www.cdc.gov/injury/wisqars/fatal.html
https://www.medicaid.gov/medicaid/prescription-drugs/index.html
https://www.medicaid.gov/medicaid/prescription-drugs/index.html
https://www.medicaid.gov/medicaid/prescription-drugs/index.html
https://www.medicaid.gov/medicaid/prescription-drugs/index.html
https://www.medicaid.gov/medicaid/prescription-drugs/index.html
https://www.medicaid.gov/medicaid/prescription-drugs/index.html
https://www.ssa.gov/
https://www.ssa.gov/
https://ncsacw.samhsa.gov/default.aspx
https://ncsacw.samhsa.gov/default.aspx
https://ncsacw.samhsa.gov/default.aspx
https://www.mhsinc.org/
https://www.mhsinc.org/
https://www.fbi.gov/services/cjis/ucr
https://www.fbi.gov/services/cjis/ucr
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For example, the Fatality Analysis Reporting System (FARS) has been exten-
sively used to assess alcohol and other drug involvement in fatal motor vehicle
crashes. It has been a central resource for research on the effects of state and national
laws (e.g., the minimum legal drinking age, state “per se” laws, and administrative
license revocation laws) on alcohol-involved fatal motor vehicle crashes (Voas et al.
2000; Fell et al. 2016). Other administrative databases that have been used exten-
sively in population research on substance use include the Treatment Episode Data
Set (TEDS), which tracks annual admissions and discharges to public and private
substance abuse facilities. For example, TEDS has been used to estimate the
percentage of individuals in need of substance abuse treatment who actually received
it (the percentage was 8.3%; see Batts et al. 2014).

Finally, there has been substantial research using patients’ electronic health
records (EHRs) in recent years. These are records on patients that include informa-
tion on medical diagnoses and treatments that are maintained by individual
healthcare delivery organizations (Wu et al. 2016). For example, a number of
researchers have used EHR to investigate the relationship between patients
experiencing chronic pain and the development of opioid use disorder (Hser et al.
2017).

2.1.4 Audit Methods
An audit study is “a specific type of field experiment that permits researchers to
examine difficult to detect behavior ... and decision-making in real-world
scenarios” (Gaddis 2017).

The earliest audit studies focused on racial and gender discrimination in real-
world settings, such as situations involving home rental or home buying (e.g., Wienk
Ronald et al. 1979). Audit studies have been used in substance abuse research since
the late 1980s. Examples include assessment of the willingness of retail outlets to sell
or serve tobacco products, alcoholic beverages, or (in states where recreational use of
marijuana is legal) cannabis products to underage individuals (e.g., DiFranza et al.
1987; Forster et al. 1996, 1997; Buller et al. 2016) or serve alcohol to intoxicated
individuals (Toomey et al. 2016). With the rise of new products in alcohol and
tobacco as well as the changing marijuana landscape, audits are not only conducted
in these physical locations but are increasingly being conducted online as well
(Williams et al. 2015). In addition to purchase attempts, audit studies often involve
an assessment of the availability and marketing of a product, including the retail
outlet density and proximity of retailers to specific locations, such as schools,
daycares, and parks. These retail assessments may be conducted using a variety of
methods. Data can be collected via paper-and-pencil forms or electronically using
mobile technology like iPads or cellular phones. Sometimes, photographic docu-
mentation is needed so that a post-assessment content analysis of product advertising
can be conducted, as analysis cannot reliably be completed during real-time data
collection (i.e., while in the store) (Riffe et al. 2005). To do this, electronic devices or
wearable imaging technology, such as glasses with built-in cameras, is needed
(Cantrell et al. 2013; Widome et al. 2013; Wagoner et al. 2014, 2018). Wearable
imaging technology allows advertisements to be photographically documented at
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timed increments, making this method more efficient and less obtrusive than taking
photos with tablets or mobile phones.

2.1.5 Unobtrusive Assessment of Substance Use

In addition to the methods described above, there are emerging methods that do not
involve direct interaction with individuals or retail environments. One example is
what is sometimes referred to as “sewage” or “wastewater” epidemiology, which
involves laboratory assessment of excreted drug residues in wastewater to monitor
community-level use of drugs of abuse in near real time (Zuccato et al. 2008; Tillett
2008). A recent wastewater measure of cannabis consumption provided evidence
that there was a substantial increase in marijuana consumption in Washington state
following legalization (Burgard et al. 2019).

A second unobtrusive approach to population health research involves the analy-
sis of social media data, using “big data” approaches (Kim et al. 2017). For example,
researchers have examined Twitter posts about JUUL, a popular brand of e-cigarette,
and documented that adolescents were following the company’s official Twitter
account and sharing the messages with others (Chu et al. 2018).

3 Measures

There is an extensive literature on measurement of substance use and its correlates
and consequences (see, e.g., Grigsby et al. 2018), of which we can only touch the
surface here. Below we present a brief overview of the assessment of an individual’s
own use, proxy reports on someone else’s use, and harm caused to others. We then
touch on a few critical points related to measurement of correlates of use and
problems, emphasizing the importance of research looking at both endogenous
(intraindividual) and exogenous (extra-individual) factors associated with use and
problems.

3.1 Measures of Own Use

One of two methods is typically used to measure an individual’s use of substances:
self-reports or biological measures (sometimes these are both used in the same
study). Self-reports, as the name suggests, involve an individual reporting on his
or her own substance use behaviors. There is a substantial empirical literature on the
reliability and validity of self-reports, as substance use, settings, and consequences
may be sensitive topics, with self-reports subject to social desirability as well as
recall issues common to self-reported behaviors. A variety of methods have been
developed in response to concerns about both social desirability and inaccurate
reporting. These include survey methods minimizing or eliminating direct interac-
tion with research staff (e.g., ACASI, described above), triangulation with biological
measures, “bogus pipeline” methods, and “randomized response” methods.
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Biological measures (sometimes known as “biomarkers”) involve the collection
of specimens from individuals followed by lab testing to detect the presence and
concentration of drugs with abuse potential. Biomarkers from urine, hair, oral fluid,
blood, sweat, and breath have been used in substance abuse research (Fendrich et al.
2017; Peterson 2004; Dick 2017; Sharma et al. 2016).

3.1.1 Type of Substance

Researchers almost always find it useful to try to ascertain the type of substance
being used. That said, there is considerable variation in the granularity that is sought.
For example, a researcher may include survey questions simply on alcohol use, with
alcohol including any type. Or they may be interested in the type of alcohol used
(e.g., beer, wine, or distilled spirits). For example, some researchers have examined
the relationship between the type of alcohol used and the probability of negative
consequences (Maldonado-Molina et al. 2010). Some recent work has gone beyond
assessing type of alcohol used to actually ascertaining the brand of alcohol,
motivated in part by an interest in understanding the connections between alcohol
marketing and underage and adult alcohol use (Padon et al. 2018; for similar
research on tobacco, see Perks et al. 2018). Researchers studying cannabis use
face a host of challenges due to wide variation in strains, which are associated
with differences in the concentration of active substances (e.g., THC, CBD) and the
presence of contaminants or adulterants (National Academies of Sciences, Engineer-
ing, and Medicine 2017). These challenges are often present when assessing the type
of illicit drug being used (Napper et al. 2010).

3.1.2 Mode of Consumption

While national surveys often ask about the use of different categories of drugs, many
drugs can be consumed in different ways, with important implications for use
patterns, progression to addiction, and other consequences of use (Novak and Kral
2011). Examples of modes of consumption include injection, inhalation, and smok-
ing. Even within any one of these categories, there may be important variations — for
example, injection directly into a vein (“mainlining”) or injection under the skin
(“skin-popping”). A further complication is the use of clean needles or reusing
needles when injection drugs. For example, a 2015 HIV outbreak in Indiana that
stemmed from reuse of needles while injecting the opioid analgesic oxymorphone
drew national attention (Conrad et al. 2015). Large increases in rates of acute
hepatitis C infection over the past decade in the United States have been linked to
injection of heroin and prescription opioid analgesics using contaminated needles
(Zibbell et al. 2018). Efforts to identify the mode of consumption are reflected in
recent research on heroin, methamphetamine, cocaine (Novak and Kral 2011), and
marijuana use (Johnson et al. 2016).

3.1.3 Quantity and Frequency of Use

Quantity and frequency of drug use are typically assessed in research, given their
association with impairment and downstream consequences (Grigsby et al. 2018).
That said, assessing each of these features of substance use can pose a number of
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challenges. For example, the quantity of alcohol use is typically measured by asking
questions about the number of drinks that a respondent has consumed during a given
time period or drinking occasion. This is sometimes accompanied by definitions of a
“standard drink™: 12 fluid ounces of beer, 8-9 fluid ounces of malt liquor, 5 fluid
ounces of wine, and 1.5 fluid ounces of distilled spirits (National Institute on Alcohol
Abuse and Alcoholism 2019). However, individuals typically have little idea of the
actual size of the drink they have consumed (Greenfield and Kerr 2008). There are
continuing efforts to improve upon and standardize assessment of quantity, using
particular sequences of questions that have been shown to elicit more accurate
estimates of the quantity of alcohol consumed (such as the quantity-frequency
instrument and the beverage-specific quantity-frequency instrument (see Greenfield
and Kerr 2008; Nugawela et al. 2016; Vichitkunakorn et al. 2018)).

In the United States, there has been a long history of using a measure of “binge
drinking” as a marker of a heavy drinking occasion (the National Institute on
Alcohol Abuse and Alcoholism definition of binge drinking is four or more drinks
for females and five or more drinks for males in a 2 h period; this level of
consumption typically elevates blood alcohol levels to 0.08 g/dl (NIAAA 2015)).
Recent research has demonstrated that use of an additional, higher threshold for
“high-intensity drinking” — eight or more drinks for females and ten or more for
males — is useful for identifying particularly risky drinking occasions (Patrick 2016;
Cox et al. 2019).

The emergence of new tobacco products (e.g., e-cigarettes) presents unresolved
challenges for measurement. As noted by Wong et al. (2019), the reliability and
validity (as well as comparability across studies) of quantity measures such as the
number of puffs, vaping episodes, cartridges, and quantity of e-liquid consumed has
not been established and may make more or less sense depending on the particular
features of the product (also see Cooper et al. 2016).

Similarly, a variety of methods have been used to assess the history or frequency
of substance use (often using combined measures of quantity and frequency).
This is motivated by researchers’ interests in specifying, and understanding the
consequences associated with, different patterns of substance use over time. As
mentioned earlier, social desirability, as well as recall issues, can pose challenges
to accurate measurement of use patterns over a period of time. One often-used
method for increasing the accuracy of retrospective self-reports of substance use is
the timeline followback method (TLFB; Robinson et al. 2014). The TLFB approach
uses a calendar to assist individuals in providing retrospective estimates of their
drinking over a specified time period, which can range from a week to 12 months
preceding the time of the survey or interview. There are continuing debates about the
optimal period of time to measure use using TLFB (e.g., 30-day versus 7-day
periods; Hoeppner et al. 2010).

3.1.4 Setting

National surveys often ask questions about substance use without consideration of
the context or setting of use. This may provide an incomplete and inadequate
understanding of use, since (1) patterns of use may vary considerably across settings
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and (2) different settings may be associated with variation in the types and likelihood
of consequences. An example of the former is cigarette smoking by young adults in
public settings, such as bars, which tends to be more episodic than smoking in
private settings, such as in homes (Guillory et al. 2017). An example of the latter is
research on underage alcohol use in party settings. Alcohol use by young people at
parties is associated with higher rates of negative consequences, including sexual
assaults, subsequent drinking and driving, and violence, than drinking in many other
settings (Wagoner et al. 2012). Moreover, heightened risk of negative consequences
is associated with characteristics of parties, such as whether there is adult presence or
supervision, the number of individuals at the party, and whether illicit drugs, such as
marijuana, are also being used (Egan et al. 2019; Cox et al. 2019). In recognition of
the importance of understanding setting, many studies now try to assess the setting or
context in which substance use takes place and analyze the relationship of various
settings to patterns of consumption and problems (Griine et al. 2017; Dunbar et al.
2010; Padilla et al. 2015).

3.1.5 Source

Historically, up until about the 1990s, the source from which a substance with abuse
potential was obtained was not an important focus of research. However, in the late
1980s and the 1990s, studies showing the ease with which youth could obtain
cigarettes (DiFranza et al. 1987; Forster et al. 1997) and alcohol (Forster et al.
1995) from retail outlets led to an important focus on source that has continued to
this day. For example, recent work has focused on the sources of opioid analgesics
used without a prescription (Daniulaityte et al. 2014). Research on sources of drugs
has the potential to inform effective prevention efforts, such as efforts to restrict
youth access to tobacco and alcohol and efforts to reduce inappropriate prescribing
of opioid analgesics (Forster and Wolfson 1998; Barglow 2018).

3.1.6 Problems Associated with Use

Problems stemming from substance use are, of course, a critical focus of research. It
is important to document the prevalence and extent of such problems and to analyze
relationships between patterns of use, individual characteristics, environmental
characteristics, and the occurrence of problems.

Many substances have the potential for users to become addicted, so, appropri-
ately, addiction or dependence is an important problem to be measured. If assess-
ment takes place in an interview format, validated instruments commonly used to
assess alcohol and drug misuse include the Substance Dependence Severity Scale,
the Addiction Severity Index, the Comprehensive Addiction Severity Index for
Adolescents, and DSM 5 SCID (see Grigsby et al. 2018 for a review). If an
assessment is to be self-administered (e.g., a self-administered survey), validated
brief instruments used to assess misuse include the CAGE, CRAFFT, Michigan
Alcohol Screening Test (MAST), the Drug Abuse Screening Test (DAST), and the
Alcohol Use Disorders Identification Test (AUDIT), among others (see Grigsby
et al. 2018). Choices of the particular instrument to be used typically depend on the
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population being assessed, the logistics of assessment (e.g., interviewer- or self-
administered), and the particular interests of the researchers.

The introduction of new products can present challenges for researchers.
For example, efforts are ongoing to adapt existing, validated tools, such as the
Fagerstrom Test for Nicotine Dependence (FTND) and the Nicotine Dependence
Syndrome Scale (NDSS) for assessing dependence on e-cigarettes (Gonzalez et al.
2017) and water pipe tobacco smoking (Myers et al. 2016).

Of course, researchers may be interested in a variety of consequences of sub-
stance use that may not be adequately assessed in existing tools, including particular
health, educational, social, and legal outcomes. Administrative data sources are also
an important tool for examining such outcomes. To cite just one example, the
Fatality Analysis Reporting System has been a critical resource for understanding
the nature, extent, and societal impact of alcohol-impaired driving (Fell et al. 2009).

3.2 Harming Others

An individual’s use of substances can result in a variety of harms to others, ranging
from minor annoyances to serious injury and death (Giesbrecht et al. 2010). This is
another topic that, until recent years, has been underemphasized in population
research on substance use and consequences (Rossow 2016). One line of research
that has emerged is the examination of individuals providing substances to others, by
way of sharing, gift, or sale. For example, Wolfson et al. (1997) found that more than
two-thirds of adolescent smokers had provided tobacco to another adolescent in the
previous 30 days, underscoring the importance of social as well as commercial
availability of tobacco products.

More generally, in recent years, there has been a proliferation of efforts to assess
the harms associated with alcohol and other drugs in college populations (Rhodes
et al. 2009a, b) and a number of nation-states, including Australia (Laslett et al.
2014), New Zealand (Casswell et al. 2011), and the United States (Greenfield et al.
2009).

4 Causal Factors and Correlates of Substance Use
and Consequences

Accurate and comprehensive description of patterns of use and consequences is
critical. But in order to advance the development and implementation of effective
prevention, harm reduction, and treatment strategies, population research must also
identify causes or correlates of substance use and consequences. This, of course, is a
broad topic and has been the focus of 1,000s of scientific articles and books. For the
purposes of this chapter, we provide an overview of the kinds of variables that have
been examined for the potential role they may play in understanding patterns of
substance use and associated problems. We group these factors into two categories,
(1) individual and (2) environmental, and, for each, provide some examples of the
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ways in which the factors have been conceptualized and measured in population
research on substance use.

4.1 Individual Causal Factors and Correlates

In this section, we discuss individual-level factors — usually characteristics or
attributes of individuals.

4.1.1 Sociodemographic Factors

Sociodemographic factors, including age, race and ethnicity, gender, and socioeco-
nomic status, are typically assessed in population research on substance use and
problems. This enables researchers to examine differences in the incidence and
prevalence of use and the associations of use with problems across categories of
age (e.g., young adolescents, older adolescents, young adults, and older adults),
race and ethnicity, and gender. Of particular concern are disparities in exposure to
prevention, harm reduction, and treatment by race, ethnicity, and income (e.g.,
Melnick 2011), as well as disproportionate legal sanctioning of African Americans
for drug offenses (Mooney et al. 2018).

4.1.2 Sexual Orientation and Identity

Increasingly, research on substance use and problems includes assessment of sexual
orientation and examination of differences in substance use and problems by this
attribute (Kerr and Oglesby 2017; Rhodes et al. 2009a, b). Several studies suggest
that LGBT populations are at higher risk for substance use and substance use
disorders (Marshal et al. 2008; Azagba et al. 2019).

4.1.3 Personality and Attitudinal Factors

A wide variety of personality factors has been assessed and analyzed in population
research on substance use and problems. For example, the five-factor model of
personality (the factors are neuroticism, extraversion, openness to experience,
agreeableness, and conscientiousness) has been applied in research on community
samples (Terracciano et al. 2008). Other factors that have been extensively examined
in population research on substance use include time attitudes, self-efficacy, and
sensation seeking (McKay et al. 2016). Finally, favorable attitudes about specific
substances have been found to predict later use of those substances (Guo et al. 2001).

4.1.4 Personality and Attitudinal Factors

Religiosity, as defined by religious beliefs and attendance at religious services, has
been found to be negatively associated with substance use in a large number of
studies (Edlund et al. 2010), although there is variation in this relationship by
denomination (Michalak et al. 2007).
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4.1.5 Mental Health

The co-occurrence of mental health problems and substance misuse has been a
mainstay of population research. It is estimated that as many as half of individuals
who experience a mental health episode will also experience substance misuse.
Santucci (2012) suggests that the substantial overlap between mental health
problems and substance abuse may involve some combination of four reasons:
risk factors common to both disorders, substance use precipitating mental disorder,
self-medication hypothesis, and the presence of either mental illness or SUD
contributing to the development of the other.

4.2 Environmental Causal Factors and Correlates

In this section, we examine extra-individual or “environmental” factors that have
been the subject of population research on substance use and problems. Many of
these factors are of particular interest because they are potentially modifiable.

4.2.1 Situational Factors

Situational factors refer to characteristics of a particular drinking event. These may
include the physical location, the social occasion, the day of the week and the time of
day, and the presence of, and relationship to, other individuals participating in or
observing the event (Jackson et al. 2016). Situational factors are usually measured by
survey respondent self-reports, for example, using some variant of the TLFB method
described earlier, or ecological momentary assessment (Freisthler et al. 2014).

4.2.2 Family Factors

As one might expect, parenting practices and family dynamics have been the focus
of a considerable amount of research on substance use and problems among youth
and young adults. For example, high family conflict and low family bonding have
been found to increase the risk of initiation of illicit drugs as a child moves through
adolescence into young adulthood (Guo et al. 2001). Parental use of drugs is also a
risk factor for initiation by youth. Most often, scales of parenting practices and
family dynamics are based on self-reports of youth. However, some studies incor-
porate direct parental reports, which are then linked with data on the child, into
measurement of parenting style and family climate and functioning (Rusby et al.
2018). In recent years, researchers have examined how drinking with parents,
parents hosting parties, and parents providing alcohol to their adolescents are
associated with adolescents’ drinking practices and alcohol-related problems
(Foley et al. 2004; Reboussin et al. 2012; Cox et al. 2019).

4.2.3 Peer Networks

Having peers who use alcohol, drugs, and tobacco products is also associated with
adolescent use (Trucco et al. 2011). This is most often assessed by asking questions
about parental behavior on surveys or interviews. However, in some cases,
researchers have used social network analysis (SNA) methods to directly ascertain
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alcohol, tobacco, and drug use within an individual’s social networks. For example,
Fujimoto and Valente (2012) used data on social networks from the national Add
Health survey. The In-School Survey had students nominate their five best male and
five best female friends from a school roster, who were also participants in the
survey. Thus, the investigators were able to examine the characteristics of social
networks and the association of these characteristics and a youth’s position in the
network with his or her substance use behaviors.

4.2.4 Availability of Substances

Availability of substances, to both youth and adults, has been extensively examined,
using a variety of methods, in recent years. One dimension of this is availability in
the home. Broman (2016) used subjective questions to assess this among youth: “Is
alcohol easily available to you in your home?” “Are illegal drugs easily available to
you in your home?”

Availability of drugs with abuse potential from commercial outlets is also an
important focus of research. This can also be assessed using a measure of perceived
availability, for example, youth perceptions of the availability of alcohol from bars,
grocery stores, or package stores (Foley et al. 2004). But researchers have also used
other, objective, measures to assess availability. One is the density or proximity of
stores that sell alcohol, tobacco, or marijuana products (in states where medical
and/or recreational marijuana can be legally sold) (Mair et al. 2015). In states that
require licensing of such stores, density can be computed by geocoding the location
of licensed outlets. In states that do not have such a licensing requirement,
researchers may generate their own lists of outlets, using a combination of online
business listing services (Lee et al. 2016) or physical inspection (“‘ground-truthing”)
(Feld et al. 2016). The Centers for Disease Control and Prevention have published a
guide on methods for measuring alcohol outlet density (Centers for Disease Control
and Prevention 2017).

Using audit methods described earlier in this chapter, researchers have assessed
alcohol, tobacco, and marijuana outlets’ propensity to sell or serve alcohol, tobacco,
or marijuana products to youth, using the outcomes from these audits as a measure of
availability (Forster et al. 1997). In addition, they have assessed retailer attitudes and
practices (e.g., server or seller training) by conducting systematic observations or
surveys of store owners or managers (Wolfson et al. 1996).

Availability of prescription drugs with abuse potential, such as prescription
opioid analgesics, has become an important focus of research coinciding with the
advent of the opioid crisis in the United States. Availability has been measured by
calculating the number of prescriptions of a drug of interest (e.g., an opioid analge-
sic) divided by the population of a geopolitical unit (e.g., a state), as well as by the
rate of high-dose prescribing (defined as a daily dose of 90 morphine milligram
equivalents or higher) per capita (Schuchat et al. 2017). County-level data on rates of
prescribing are published by many states, based on their prescription drug monitor-
ing program. State-level and national data are published by the CDC (Schuchat
et al. 2017).
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4.2,5 Price

The price of legal and illicit drugs, which is sometimes considered to be an aspect of
availability, is another “environmental” factor that has received substantial attention.
Increasing the price of legal substances, often by way of tax increases, is a key tool in
efforts to reduce use and harms from alcohol and tobacco use (Sharma et al. 2017).
For both alcohol and tobacco research, there are debates about the best kind of data
to use to measure price (Ruhm et al. 2012). Data can be person-level survey data
(i.e., asking people the price they pay for products), aggregate data from secondary
data sources available at the state or national level, or local retail “scanner” data from
supermarkets (Adhikari et al. 2012). For illicit drugs, there is not a nationwide
consistent and sustained source of reliable data on price, which creates challenges
for researchers interested in this dimension of the environment for illicit drugs
(Johnson and Golub 2007).

4.2.6 Marketing

Industry marketing, including advertising and promotions by manufacturers and
retailers, is an important influence on alcohol and tobacco use, including initiation
of use by individuals under the legal age to purchase and use these products (Tanski
et al. 2015). With the advent of legal medical and recreational cannabis in some
states, researchers have begun to document similar patterns for marijuana (D’ Amico
et al. 2018). Exposure to marketing is typically measured using self-reports in
surveys, which can either be cued (by showing part of an ad but without brand
information) or un-cued (simply asking individuals whether they have seen ads).
While conventional television and magazine advertising has been most often
assessed, recent work focused on marketing via channels involving the Internet
(McClure et al. 2016). Recent work has also used EMA (described earlier) to
measure exposure to marketing using real-time self-reports (Roberts et al. 2019).

42,7 Policy

Federal, state, and local public policy, as well as institutional policy (i.e., policy
instituted by nongovernmental organizations, such as healthcare systems, alcohol
and tobacco manufacturers and retailers, and social service organizations), are
important topics for substance abuse research. There is now a considerable literature
on methods for assessing and characterizing policy related to substance use and
problems (e.g., see Wagenaar and Burris 2013). In some cases, there are existing
databases that indicate which states or localities have a particular policy of interest.
For example, NIAAA’s Alcohol Policy Information System (APIS) contains exten-
sive information about federal and state alcohol policies, as well as recreational
cannabis policies. If an existing database is not used, researchers may rely on online
federal, state, or local codes or statutes, although sometimes responsible officials
(such as city clerks) are simply asked in surveys about the existence of particular
policies (e.g., Forster et al. 1996). Often researchers are interested in assessing
whether or not a policy achieved its intended impact; however, it is also important
to investigate potential unintended consequences of policy (Wolfson and Hourigan
1997).
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4.2.8 Enforcement Practices

Once policies are put in place, they may or may not be enforced. Moreover, there
may be considerable variation across jurisdictions in the ways in which policies,
such as the minimum legal drinking age, are enforced. Researchers have used both
observational and survey methods to collect data on law enforcement agencies
regarding their policies, priorities, and practices with respect to enforcement of
laws related to illicit substance use, possession, and other behaviors, such as driving
while impaired by alcohol or drugs (Montgomery et al. 2006; Bernat et al. 2014).

4.29 Community Characteristics

Researchers may have interests in more general features of communities and their
relationship to substance use and related problems. These may include whether
communities are rural or urban; the composition of the population with respect to
race, ethnicity, and income; the presence of concentrated poverty; and the age
distribution of a community, among others. The US Census and American Commu-
nity Survey data are often used for studies exploring these questions. States, cities, or
more granular units, such as census tracts, may be used as a unit of aggregation (see
Song et al. 2009; Reboussin et al. 2010). There has also been a long-standing interest
in exploring the relationship between social determinants of health and substance use
and related problems; this interest has intensified with the now widespread attention
to the opioid crisis and awareness that certain areas, such as rural communities and
Appalachia, have been particularly hard hit (Dasgupta et al. 2018).

5 Summary and Conclusion
5.1 Accumulation of Knowledge

Population research on substance use and related problems has a long history as a
vibrant, interdisciplinary field of inquiry. However, it is fair to ask how successful it
has been in integrating and accumulating knowledge. One potential obstacle to
knowledge accumulation and integration is the use of a multiplicity of measures,
which can constitute an obstacle to the development of generalizable knowledge.
Recently, federal funders of substance abuse research and others have examined the
extent to which common or commensurate measures are used across research
studies. One examination of the commonality of shared measurement, based on a
sample of applications for funded grants involving human subjects research
supported by the National Institute on Drug Abuse (NIDA) and the National Institute
on Alcohol Abuse and Alcoholism (NIAAA), found that commonality of measures
was generally low, although research on prevention and treatment had somewhat
greater commonality than research involving epidemiology and services (Conway
et al. 2014). This raises concerns about the generalizability of findings and the
cumulative nature of research. A couple of different strategies have emerged in
response to this concern. One response is intentional curating measures into
compendia, whose use is subsequently promoted by funding agencies. A prominent
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example of this is NIDA’s support for the development and promotion of the PhenX
Toolkit (Hendershot et al. 2015; also see https://www.drugabuse.gov/researchers/
research-resources/data-harmonization-projects). A second response to the problem
of non-common measures is “data harmonization.” This term describes efforts to
combine data from different surveys or data sources, where questions may not be
exactly the same or difference in methods (sometimes also referred to as “integrative
data analysis”; Mun et al. 2015). In addition, in recent years, there has been a
movement toward publishing more meta-analyses and systematic reviews (e.g.,
Hulme et al. 2018; Duke et al. 2018), which can promote accumulation and integra-
tion of knowledge.

5.2 Translation of Knowledge

A second important macro question is the extent to which research in a field of study
gets translated into policy and practice. Some have argued that substance misuse
research is not optimally aligned with the needs of treatment, harm reduction
and prevention policymakers and practitioners. One potential, partial remedy that
has been suggested is establishing a closer connection between policymakers,
practitioners, and researchers in all stages of research — i.e., in the formulation of
research problems, implementation of the research, and interpretation and dissemi-
nation of results (Dick 2017; Wolfson et al. 2017).

53 Limitations

In this chapter, we have attempted to survey a large, complex field within the
relatively brief compass of a single chapter. Inevitably, the first limitation is that
we were of necessity selective and may have neglected some areas of particular
interest to readers. Specific limitations worth acknowledging are that we have for the
most part drawn on literature based on research conducted in the United States. We
also have mainly discussed observational research. However, throughout the chap-
ter, we refer the reader to other volumes that explore the wide variety of research
designs, including large-scale experiments (e.g., community trials and natural
experiments), which can be powerful vehicles of knowledge generation in popula-
tion research on substance use and related problems. Despite these shortcomings, we
hope the reader will find some facts, references, or opinions of value in this chapter.

References

Adhikari BB, Zhen C, Kahende JW, Goetz J, Loomis B (2012) Price responsiveness of cigarette
demand in US: retail scanner data (1994-2007). Econ Res Int 2012:1. https://doi.org/10.1155/
2012/148702


https://www.drugabuse.gov/researchers/research-resources/data-harmonization-projects
https://www.drugabuse.gov/researchers/research-resources/data-harmonization-projects
https://doi.org/10.1155/2012/148702
https://doi.org/10.1155/2012/148702

22 M. Wolfson et al.

Azagba S, Latham K, Shan L (2019) Cigarette smoking, e-cigarette use, and sexual identity among
high school students in the USA. Eur J Pediatr 178:1-9

Bachman JG, Johnson LD, O’Malley PM (2001) The monitoring the future project after twenty-
seven years: design and procedures. In: Monitoring the future occasional paper 54. Institute for
Social Research, University of Michigan, Ann Arbor. http://monitoringthefuture.org/pubs/
occpapers/occ54.pdf

Barglow P (2018) Commentary: the opioid overdose epidemic: evidence-based interventions. Am J
Addict 27:605-607. https://doi.org/10.1111/ajad.12823

Batts K, Pemberton M, Bose J et al (2014) Comparing and evaluating substance use treatment
utilization estimates from the National Survey on Drug Use and Health and other data sources.
Center for Behavioral Health Statistics and Quality, Rockville

Bernat DH, Lenk KM, Nelson TF et al (2014) College law enforcement and security department
responses to alcohol-related incidents: a National Study. Alcohol Clin Exp Res 38:2253-2259.
https://doi.org/10.1111/acer.12490

Berry KM, Reynolds LM, Collins JM et al (2019) E-cigarette initiation and associated changes in
smoking cessation and reduction: the population assessment of tobacco and health study,
2013-2015. Tob Control 28(1):42-49. https://doi.org/10.1136/tobaccocontrol-2017-054108

Borders TF (2018) Portraying a more complete picture of illicit drug use epidemiology and policy
for rural America: a competing viewpoint to the CDC’s MMWR report. J Rural Health 34:3-5.
https://doi.org/10.1111/jrh.12289

Broman CL (2016) The availability of substances in adolescence: influences in emerging adulthood.
J Child Adolesc Subst Abuse 25(5):487—495. https://doi.org/10.1080/1067828X.2015.1103346

Bronson J, Stroop J, Zimmer S et al (2017) Drug use, dependence, and abuse among state prisoners
and jail inmates, 2007-2009. U.S. Department of Justice, Washington, DC. https://www.bjs.
gov/content/pub/pdf/dudaspji0709.pdf

Buller DB, Woodall WG, Saltz R et al (2016) Pseudo-underage assessment of compliance with
identification regulations at retail marijuana outlets in Colorado. J Stud Alcohol Drugs 77
(6):868—872. https://doi.org/10.15288/jsad.2016.77.868

Burgard DA, Williams J, Westerman D, Rushing R, Carpenter R, LaRock A, Sadetsky J, Clarke J,
Fryhle H, Pellman M, Banta-Green CJ (2019) Using wastewater-based analysis to monitor the
effects of legalized retail sales on Cannabis consumption in Washington State, USA. Addiction
114:1582. https://doi.org/10.1111/add.14641

Cantrell J, Kreslake JM, Ganz O et al (2013) Marketing little cigars and cigarillos: advertising,
price, and associations with neighborhood demographics. Am J Public Health 103:1902-1909

Casswell S, Harding JF, You RQ et al (2011) Alcohol’s harm to others: self-reports from a
representative sample of New Zealanders. N Z Med J 124(1336):75-84

Centers for Disease Control and Prevention (2017) Guide for measuring alcohol outlet density.
Centers for Disease Control and Prevention, U.S. Department of Health and Human Services,
Atlanta

Cerda M, Wall M, Feng T et al (2017) Association of state recreational marijuana laws
with adolescent marijuana use. JAMA Pediatr 171(2):142-149. https://doi.org/10.1001/
jamapediatrics.2016.3624

Chu K-H, Colditz JB, Primack BA, Shensa A, Allem J-P, Miller E et al (2018) JUUL: spreading
online and offline. J Adolesc Health 63(5):582-586. https://doi.org/10.1016/j.jadohealth.2018.
08.002

Conrad C, Bradley H, Broz D, Buddha S, Chapman E, Galang R et al (2015) Community outbreak
of HIV infection linked to injection drug use of oxymorphone — Indiana, 2015. Morb Mortal
Wkly Rep 64(16):443-444

Conway KP, Vullo GC, Kennedy AP et al (2014) Data compatibility in the addiction sciences: an
examination of measure commonality. Drug Alcohol Depend 141:153-158. https://doi.org/10.
1016/j.drugalcdep.2014.04.029

Cooper M, Harrell MB, Perry CL (2016) A qualitative approach to understanding real-world
electronic cigarette use: implications for measurement and regulation. Prev Chronic Dis 13:
EOQ7. https://doi.org/10.5888/pcd13.150502


http://monitoringthefuture.org/pubs/occpapers/occ54.pdf
http://monitoringthefuture.org/pubs/occpapers/occ54.pdf
https://doi.org/10.1111/ajad.12823
https://doi.org/10.1111/acer.12490
https://doi.org/10.1136/tobaccocontrol-2017-054108
https://doi.org/10.1111/jrh.12289
https://doi.org/10.1080/1067828X.2015.1103346
https://www.bjs.gov/content/pub/pdf/dudaspji0709.pdf
https://www.bjs.gov/content/pub/pdf/dudaspji0709.pdf
https://doi.org/10.15288/jsad.2016.77.868
https://doi.org/10.1111/add.14641
https://doi.org/10.1001/jamapediatrics.2016.3624
https://doi.org/10.1001/jamapediatrics.2016.3624
https://doi.org/10.1016/j.jadohealth.2018.08.002
https://doi.org/10.1016/j.jadohealth.2018.08.002
https://doi.org/10.1016/j.drugalcdep.2014.04.029
https://doi.org/10.1016/j.drugalcdep.2014.04.029
https://doi.org/10.5888/pcd13.150502

Methods for Population Research on Substance Use and Consequences 23

Cox MJ, Egan KL, Suerken CK, Reboussin BA, Song EY, Wagoner KG, Wolfson M (2019) Social
and situational party characteristics associated with high-intensity alcohol use among youth and
young adults. Alcohol Clin Exp Res 43:1957

D’Amico EJ, Rodriguez A, Tucker JS, Pedersen ER, Shih RA (2018) Planting the seed for
marijuana use: changes in exposure to medical marijuana advertising and subsequent adolescent
marijuana use, cognitions, and consequences over seven years. Drug Alcohol Depend
188:385-391. https://doi.org/10.1016/j.drugalcdep.2018.03.031

Daniulaityte R, Falck R, Carlson RG (2014) Sources of pharmaceutical opioids for non-medical use
among young adults. J Psychoactive Drugs 46(3):198-207. https://doi.org/10.1080/02791072.
2014.916833

Dasgupta N, Beletsky L, Ciccarone D (2018) Opioid crisis: no easy fix to its social and economic
determinants. Am J Public Health 108(2):182—-186. https://doi.org/10.2105/AJPH.2017.304187

Dick DM (2017) Rethinking the way we do research: the benefits of community-engaged, citizen
science approaches and nontraditional collaborators. Alcohol Clin Exp Res 41:1849-1856.
https://doi.org/10.1111/acer.13492

DiFranza JR, Norwood BD, Garner DW et al (1987) Legislative efforts to protect children from
tobacco. JAMA 257(24):3387-3389. https://doi.org/10.1001/jama.1987.03390240093030

Duke AA, Smith KMZ, Oberleitner LMS, Westphal A, McKee SA (2018) Alcohol, drugs, and
violence: a meta-meta-analysis. Psychol Violence 8(2):238-249. https://doi.org/10.1037/
vio0000106

Dunbar MS, Scharf D, Kirchner T, Shiffman S (2010) Do smokers crave cigarettes in some
smoking situations more than others? Situational correlates of craving when smoking. Nicotine
Tob Res 12(3):226-234. https://doi.org/10.1093/ntr/ntp198

Edlund MJ, Harris KM, Koenig HG, Han X, Sullivan G, Mattox R, Tang L (2010) Religiosity and
decreased risk of substance use disorders: is the effect mediated by social support or mental
health status? Soc Psychiatry Psychiatr Epidemiol 45(8):827-836. https://doi.org/10.1007/
s00127-009-0124-3

Egan KL, Suerken C, Debinski DV, Reboussin BA, Wagoner KG, Sutfin EL, Wolfson M (2019)
More than just alcohol: marijuana and illicit drug use at parties attended by 15-20 year olds.
Subst Use Misuse 54(2):297-306. https://doi.org/10.1080/10826084.2018.1517798

Feld AL, Johnson TO, Byerly KW, Ribis] KM (2016) How to conduct store observations of tobacco
marketing and products. Prev Chronic Dis 13:150504. https://doi.org/10.5888/pcd13.150504

Fell JC, Tippetts AS, Voas RB (2009) Fatal traffic crashes involving drinking drivers: what have we
learned? Ann Adv Automot Med 53:63-76

Fell JC, Scherer M, Thomas S et al (2016) Assessing the impact of twenty underage drinking Laws.
J Stud Alcohol Drugs 77(2):249-260. https://doi.org/10.15288/jsad.2016.77.249

Fendrich M, Johnson TP, Becker J (2017) The use of biological measures in social research on drug
misuse. In: VanGeest JB, Johnson TP, Alemagno SA (eds) Research methods in the study of
substance abuse. Springer, New York, pp 285-314

Foley KL, Wolfson M, Altman D, DuRant DH (2004) Adult approval and adolescent alcohol use. J
Adolesc Health 35(4):345.e17

Forster JL, Wolfson M (1998) Youth access to tobacco: policies and politics. Annu Rev Public
Health 19:203-235

Forster JL, Murray D, Wolfson M, Wagenaar AC (1995) Commercial availability of alcohol to
young people: results of alcohol purchase attempts. Prev Med 24:342-347

Forster JL, Komro KA, Wolfson M (1996) Survey of city ordinances and local enforcement
regarding commercial availability of tobacco to minors in Minnesota (USA). Tob Control
5(1):46-51

Forster JL, Wolfson M, Murray DM et al (1997) Perceived and measured availability of tobacco to
youth in fourteen Minnesota communities: the TPOP study. Am J Prev Med 13(3):167-174

Freisthler B, Lipperman-Kreda S, Bersamin M, Gruenewald PJ (2014) Tracking the when, where,
and with whom of alcohol use: integrating ecological momentary assessment and geospatial
data to examine risk for alcohol-related problems. Alcohol Res 36(1):29-38


https://doi.org/10.1016/j.drugalcdep.2018.03.031
https://doi.org/10.1080/02791072.2014.916833
https://doi.org/10.1080/02791072.2014.916833
https://doi.org/10.2105/AJPH.2017.304187
https://doi.org/10.1111/acer.13492
https://doi.org/10.1001/jama.1987.03390240093030
https://doi.org/10.1037/vio0000106
https://doi.org/10.1037/vio0000106
https://doi.org/10.1093/ntr/ntp198
https://doi.org/10.1007/s00127-009-0124-3
https://doi.org/10.1007/s00127-009-0124-3
https://doi.org/10.1080/10826084.2018.1517798
https://doi.org/10.5888/pcd13.150504
https://doi.org/10.15288/jsad.2016.77.249

24 M. Wolfson et al.

Fujimoto K, Valente TW (2012) Social network influences on adolescent substance use:
disentangling structural equivalence from cohesion. Soc Sci Med 74(12):1952-1960. https://
doi.org/10.1016/j.socscimed.2012.02.009

Gaddis SM (2017) An introduction to audit studies in the social sciences. In: Gaddis SM (ed) Audit
studies: behind the scenes with theory, method, and nuance. Springer, Cham, pp 2-38

Gfroerer J, Hughes A, Bose J et al (2017) Sampling strategies for substance abuse research. In:
VanGeest JB et al (eds) Research methods in the study of substance abuse. Springer, New York,
pp 65-80

Gibbons FX, Etcheverry PE, Stock ML et al (2010) Exploring the link between racial discrimination
and substance use: what mediates? What buffers? J Pers Soc Psychol 99(5):785-801. https://doi.
org/10.1037/a0019880

Giesbrecht N, Cukier S, Steeves D (2010) Collateral damage from alcohol: implications of ‘second-
hand effects of drinking’ for populations and health priorities. Addiction 105(8):1323-1325

Gonzélez Roz A, Secades Villa R, Weidberg S (2017) Evaluating nicotine dependence levels in
E-cigarette users. Adicciones 29(2):136-138. https://doi.org/10.20882/adicciones.905

Greenfield TK, Kerr WC (2008) Alcohol measurement methodology in epidemiology: recent
advances and opportunities. Addiction 103:1082-1099

Greenfield TK, Ye Y, Kerr WC et al (2009) Externalities from alcohol consumption in the 2005 US
National Alcohol Survey: implications for policy. Int J Environ Res Public Health 6:3205-3224

Grigsby TJ, Sussman S, Chou CP et al (2018) Assessment of substance misuse. In: VanGeest JB,
Johnson TP, Alemagno SA (eds) Research methods in the study of substance abuse. Springer,
New York, pp 197-233

Griine B, Piontek D, Sleczka P, Kraus L, Pogarell O (2017) Drinking location and drinking culture
and their association with alcohol use among girls and boys in Europe. J Stud Alcohol Drugs
78(4):549-557. https://doi.org/10.15288/jsad.2017.78.549

Guillory J, Lisha N, Lee YO, Ling PM (2017) Phantom smoking among young adult bar patrons.
Tob Control 26(2):153-157. https://doi.org/10.1136/tobaccocontrol-2015-052821

Guo J, Hawkins JD, Hill KG, Abbott RD (2001) Childhood and adolescent predictors of alcohol
abuse and dependence in young adulthood. J Stud Alcohol 62(6):754-762

Heckathorn DD (1997) Respondent-driven sampling: a new approach to the study of hidden
populations. Soc Probl 44(2):26. https://doi.org/10.2307/309694 1

Heckathorn DD, Broadhead RS, Hughes JJ (2002) Extensions of respondent-driven sampling: a
new approach to the study of injection drug users aged 18-25. AIDS Behav 6(1):13. https://doi.
org/10.1023/A:1014528612685

Hendershot T, Pan H, Haines J et al (2015) Using the PhenX toolkit to add standard measures to a
study. Curr Protoc Hum Genet 86:1.21.1-1.21.17. https://doi.org/10.1002/0471142905.
hg0121s86

Hoeppner BB, Stout RL, Jackson KM, Barnett NP (2010) How good is fine-grained timeline
follow-Back data? Comparing 30-day TLFB and repeated 7-day TLFB alcohol consumption
reports on the person and daily level. Addict Behav 35(12):1138-1143. https://doi.org/10.1016/
j-addbeh.2010.08.013

Hser YI, Mooney LJ, Saxon AJ et al (2017) Chronic pain among patients with opioid use disorder:
results from electronic health records data. J Subst Abus Treat 77:26-30. https://doi.org/10.
1016/j.jsat.2017.03.006

Hulme S, Bright D, Nielsen S (2018) The source and diversion of pharmaceutical drugs for
non-medical use: a systematic review and meta-analysis. Drug Alcohol Depend 186:242-256.
https://doi.org/10.1016/j.drugalcdep.2018.02.010

Jackson KM, Merrill JE, Barnett NP et al (2016) Contextual influences on early drinking:
characteristics of drinking and nondrinking days. Psychol Addict Behav 30(5):566-577

Johnson BD, Golub A (2007) The potential for accurately measuring behavioral and economic
dimensions of consumption, prices, and markets for illegal drugs. Drug Alcohol Depend 90(S1):
S16-S26


https://doi.org/10.1016/j.socscimed.2012.02.009
https://doi.org/10.1016/j.socscimed.2012.02.009
https://doi.org/10.1037/a0019880
https://doi.org/10.1037/a0019880
https://doi.org/10.20882/adicciones.905
https://doi.org/10.15288/jsad.2017.78.549
https://doi.org/10.1136/tobaccocontrol-2015-052821
https://doi.org/10.2307/3096941
https://doi.org/10.1023/A:1014528612685
https://doi.org/10.1023/A:1014528612685
https://doi.org/10.1002/0471142905.hg0121s86
https://doi.org/10.1002/0471142905.hg0121s86
https://doi.org/10.1016/j.addbeh.2010.08.013
https://doi.org/10.1016/j.addbeh.2010.08.013
https://doi.org/10.1016/j.jsat.2017.03.006
https://doi.org/10.1016/j.jsat.2017.03.006
https://doi.org/10.1016/j.drugalcdep.2018.02.010

Methods for Population Research on Substance Use and Consequences 25

Johnson TP, VanGeest JB (2017) Using surveys to study substance use behavior. In: VanGeest JB,
Johnson TP, Almagno SA (eds) Research methods in the study of substance abuse. Springer,
New York

Johnson RM, Brooks-Russell A, Ma MJ, Fairman B, Rickey L, Tolliver J, Levinson AH (2016)
Usual modes of marijuana consumption among high school students in Colorado. J Stud
Alcohol Drugs 77(4):580-588. https://doi.org/10.15288/jsad.2016.77.580

Johnston LD, Miech RA, O’Malley PM et al (2019) Monitoring the future national survey results on
drug use, 1975-2018: overview, key findings on adolescent drug use. Institute for Social
Research, The University of Michigan, Ann Arbor, p 119

Kerr DL, Oglesby WH (2017) LGBT populations and substance abuse research. In: VanGeest JA
(ed) Research methods in the study of substance abuse. Springer, New York, pp 197-233

Kim SJ, Marsch LA, Hancock JT et al (2017) Scaling up research on drug abuse and addiction
through social media big data. J] Med Internet Res 19(10):e353. https://www.jmir.org/2017/10/
€353. https://doi.org/10.2196/jmir.6426

Kimani SM, Watt MH, Merli MG et al (2014) Respondent driven sampling is an effective method
for engaging methamphetamine users in HIV prevention research in South Africa. Drug Alcohol
Depend 143:134-140

Krieger N (2012) Who and what is a “population”? Historical debates, current controversies, and
implications for understanding “population health” and rectifying health inequities. Milbank Q
90(4):634-681. https://doi.org/10.1111/j.1468-0009.2012.00678.x

Laslett AM, Wilkinson C, Room R et al (2014) Alcohol’s harm to others: an overview of Australian
work and results so far. Australas Epidemiol 21(2):10

Lee JGL, D’Angelo H, Kuteh JD, Martin RJ (2016) Identification of vape shops in two North
Carolina counties: an approach for states without retailer licensing. Int J Environ Res Public
Health 13(11):1050. https://doi.org/10.3390/ijerph13111050

Leon L, Des Jarlais D, Jauffret-Roustide MJ, Le Strat Y (2016) Update on respondent-driven
sampling: theory and practical considerations for studies of persons who inject drugs. Methodol
Innov 9:205979911667287. https://doi.org/10.1177/2059799116672878

Linas B, Genz A, Westergaard RP et al (2016) Ecological momentary assessment of illicit drug use
compared to biological and self-reported methods. JMIR Mhealth Uhealth 4(1):e27. https://doi.
org/10.2196/mhealth.4470. https://mhealth.jmir.org/2016/1/e27

Livingston M, Dietze P, Ferris J et al (2013) Surveying alcohol and other drug use through
telephone sampling: a comparison of landline and mobile phone samples. BMC Med Res
Methodol 13(1):41. https://doi.org/10.1186/1471-2288-13-41

Mack KA, Jones CM, Ballesteros MF (2017) Illicit drug use, illicit drug use disorders, and drug
overdose deaths in metropolitan and nonmetropolitan areas — United States. MMWR Surveill
Summ 66(SS-19):1-12. https://doi.org/10.15585/mmwr.ss6619al

Mair C, Freisthler B, Ponicki WR, Gaidus A (2015) The impacts of marijuana dispensary density
and neighborhood ecology on marijuana abuse and dependence. Drug Alcohol Depend
154:111-116. https://doi.org/10.1016/j.drugalcdep.2015.06.019

Maldonado-Molina MM, Reingle JM, Tobler AL, Komro KA (2010) Effects of beverage-specific
alcohol consumption on drinking behaviors among urban youth. J Drug Educ 40(3):265-280.
https://doi.org/10.2190/DE.40.3.d

Marshal MP, Friedman MS, Stall R, King KM, Miles J, Gold MA, Bukstein OG, Morse JQ (2008)
Sexual orientation and adolescent substance use: a meta-analysis and methodological review.
Addiction 103(4):546-556. https://doi.org/10.1111/j.1360-0443.2008.02149.x

McClure AC, Tanski SE, Li Z, Jackson K, Morgenstern M, Li Z, Sargent JD (2016) Internet alcohol
marketing and underage alcohol use. Pediatrics 137(2):20152149. https://doi.org/10.1542/
peds.2015-2149

McKay MT, Percy A, Cole JC, Worrell FC, Andretta JR (2016) The relationship between time
attitudes profiles and self-efficacy, sensation seeking, and alcohol use: an exploratory study.
Personal Individ Differ 97:203-209. https://doi.org/10.1016/j.paid.2016.03.060


https://doi.org/10.15288/jsad.2016.77.580
https://www.jmir.org/2017/10/e353
https://www.jmir.org/2017/10/e353
https://doi.org/10.2196/jmir.6426
https://doi.org/10.1111/j.1468-0009.2012.00678.x
https://doi.org/10.3390/ijerph13111050
https://doi.org/10.1177/2059799116672878
https://doi.org/10.2196/mhealth.4470
https://doi.org/10.2196/mhealth.4470
https://mhealth.jmir.org/2016/1/e27
https://doi.org/10.1186/1471-2288-13-41
https://doi.org/10.15585/mmwr.ss6619a1
https://doi.org/10.1016/j.drugalcdep.2015.06.019
https://doi.org/10.2190/DE.40.3.d
https://doi.org/10.1111/j.1360-0443.2008.02149.x
https://doi.org/10.1542/peds.2015-2149
https://doi.org/10.1542/peds.2015-2149
https://doi.org/10.1016/j.paid.2016.03.060

26 M. Wolfson et al.

McKnight C, Des Jarlais D, Bramson H et al (2006) Respondent-driven sampling in a study of drug
users in New York City: notes from the field. J Urban Health 83:54

McNeely J, Strauss SM, Rotrosen J et al (2016) Validation of an audio computer-assisted self-
interview (ACASI) version of the alcohol, smoking and substance involvement screening test
(ASSIST) in primary care patients. Addiction 111(2):233-244. https://doi.org/10.1111/add.
13165

Melnick G, Duncan A, Thompson A, Wexler HK, Chaple M, Cleland CM (2011) Racial disparities
in substance abuse treatment and the ecological fallacy. J Ethn Subst Abuse 10(3):226-245.
https://doi.org/10.1080/15332640.2011.600201

Michalak L, Trocki K, Bond J (2007) Religion and alcohol in the U.S. National Alcohol Survey:
how important is religion for abstention and drinking? Drug Alcohol Depend 87(2-3):268-280.
https://doi.org/10.1016/j.drugalcdep.2006.07.013

Montgomery J, Foley KL, Wolfson M (2006) Enforcing the minimum drinking age: state, local
and agency characteristics associated with compliance checks and cops in shops programs.
Addiction 101(2):223-231

Mooney AC, Giannella E, Glymour MM, Neilands TB, Morris MD, Tulsky J, Sudhinaraset M
(2018) Racial/ethnic disparities in arrests for drug possession after California proposition
47, 2011-2016. Am J Public Health 108(8):987-993. https://doi.org/10.2105/AJPH.2018.
304445

Moss JL, Liu B, Ahu L (2018) State prevalence and ranks of adolescent substance use: implications
for cancer prevention. Prev Chronic Dis 15:170345. https://doi.org/10.5888/pcd15.170345

Mun EY, de la Torre J, Atkins DC et al (2015) Project INTEGRATE: an integrative study of brief
alcohol interventions for college students. Psychol Addict Behav 29(1):34-48

Myers K, Ward KD, Maziak W (2016) Dependence measures based on hookah smokers’
experiences and context are needed. Addiction 111:936-940. https://doi.org/10.1111/add.13287

Napper LE, Fisher DG, Johnson ME, Wood MM (2010) The reliability and validity of drug users’
self reports of amphetamine use among primarily heroin and cocaine users. Addict Behav
35(4):350-354. https://doi.org/10.1016/j.addbeh.2009.12.006

National Academies of Sciences, Engineering, and Medicine (2017) The health effects of cannabis
and cannabinoids: the current state of evidence and recommendations for research. The National
Academies Press, Washington, DC. https://doi.org/10.17226/24625

National Institute on Alcohol Abuse and Alcoholism [NIAAA Website] (2015) Alcohol facts and
statistics. http://pubs.niaaa.nih.gov/publications/AlcoholFacts&Stats/AlcoholFacts&Stats.pdf.
Accessed 22 June 2019

National Institute on Alcohol Abuse and Alcoholism (2019) What is a standard drink? https:/www.
niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/what-standard-drink. ~ Accessed
22 June 2019

Newcomb ME, Heinz AJ, Mustanski B (2012) Examining risk and protective factors for alcohol use
in lesbian, gay, bisexual, and transgender youth: a longitudinal multilevel analysis. J Stud
Alcohol Drugs 73(5):783-793

Novak SP, Kral AH (2011) Comparing injection and non-injection routes of administration for
heroin, methamphetamine, and cocaine users in the United States. J Addict Dis 30(3):248-257.
https://doi.org/10.1080/10550887.2011.581989

Nugawela MD, Langley T, Szatkowski L, Lewis S (2016) Measuring alcohol consumption in
population surveys: a review of international guidelines and comparison with surveys in
England. Alcohol Alcohol 51(1):84-92. https://doi.org/10.1093/alcalc/agv073

Padilla M, Berg CJ, Schauer GL, Lang DL, Kegler MC (2015) Allowing cigarette or marijuana
smoking in the home and car: prevalence and correlates in a young adult sample. Health Educ
Res 30(1):179-191. https://doi.org/10.1093/her/cyu051

Padon AA, Rimal RN, Siegel M, DeJong W, Naimi TS, Jernigan DH (2018) Alcohol brand use of
youth-appealing advertising and consumption by youth and adults. J Public Health Res
7(1):22-28. https://doi.org/10.4081/jphr.2018.1269


https://doi.org/10.1111/add.13165
https://doi.org/10.1111/add.13165
https://doi.org/10.1080/15332640.2011.600201
https://doi.org/10.1016/j.drugalcdep.2006.07.013
https://doi.org/10.2105/AJPH.2018.304445
https://doi.org/10.2105/AJPH.2018.304445
https://doi.org/10.5888/pcd15.170345
https://doi.org/10.1111/add.13287
https://doi.org/10.1016/j.addbeh.2009.12.006
https://doi.org/10.17226/24625
http://pubs.niaaa.nih.gov/publications/AlcoholFacts&Stats/AlcoholFacts&Stats.pdf
https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/what-standard-drink
https://www.niaaa.nih.gov/alcohol-health/overview-alcohol-consumption/what-standard-drink
https://doi.org/10.1080/10550887.2011.581989
https://doi.org/10.1093/alcalc/agv073
https://doi.org/10.1093/her/cyu051
https://doi.org/10.4081/jphr.2018.1269

Methods for Population Research on Substance Use and Consequences 27

Parsons JT, Grov C, Kelly BC (2008) Comparing the effectiveness of two forms of time-space
sampling to identify club drug-using young adults. J Drug Issues 38(4):1061-1081

Patrick ME (2016) A call for research on high-intensity alcohol use. Alcohol Clin Exp Res
40:256-259

Perks SN, Armour B, Agaku IT (2018) Cigarette brand preference and pro-tobacco advertising
among middle and high school students — United States, 2012-2016. MMWR Morb Mortal
Wkly Rep 67:119-124. https://doi.org/10.15585/mmwr.mm6704a3

Peterson K (2004) Biomarkers for alcohol use and abuse. Alcohol Res Health 28:1

Ramo DE, Grov C, Delucchi K et al (2010) Typology of club drug use among young adults
recruited using time-space sampling. Drug Alcohol Depend 107(2-3):119-127. https://doi.org/
10.1016/j.drugalcdep.2009.09.014

Reboussin BA, Preisser JS, Song E-Y, Wolfson M (2010) Geographic clustering of underage
drinking and the influence of community characteristics. Drug Alcohol Depend 106(1):38—47.
https://doi.org/10.1016/j.drugalcdep.2009.07.019

Reboussin BA, Song E, Wolfson M (2012) Social influences on the clustering of underage risky
drinking and its consequences in communities. J Stud Alcohol Drugs 73(6):890-898

Rhodes SD, McCoy TP, Omli MR, Cohen GM, Wagoner KG, RH DR, Vissman AT, Wolfson M
(2009a) The negative consequences of other students’ drinking: inventory development and
assessment of differences by student characteristics and risk behaviors. Int J Adolesc Med
Health 21(4):519-529

Rhodes SD, McCoy TP, Wilkin AM, Wolfson M (2009b) Behavioral risk disparities in a
random sample of self-identifying gay and non-gay male university students. J Homosex
56(8):1083-1100

Riffe D, Lacy S, Fico FG (2005) Analyzing media messages: using quantitative content analysis in
research, 2nd edn. Lawrence Erlbaum, Mahwah

Roberts ME, Keller-Hamilton B, Hinton A, Browning CR, Slater MD, Xi W, Ferketich AK (2019)
The magnitude and impact of tobacco marketing exposure in adolescents’ day-to-day lives: an
ecological momentary assessment (EMA) study. Addict Behav 88:144—-149. https://doi.org/10.
1016/j.addbeh.2018.08.035

Robinson SM, Sobell LC, Sobell MB, Leo GI (2014) Reliability of the timeline followback for
cocaine, cannabis, and cigarette use. Psychol Addict Behav 28(1):154—162. https://doi.org/10.
1037/a0030992

Rossow I (2016) How well do survey studies capture alcohol’s harm to others? Subst Abuse
9(Suppl 2):99-106. https://doi.org/10.4137/SART.S23503

Ruhm CJ, Jones AS, McGeary KA, Kerr WC, Terza JV, Greenfield TK, Pandian RS (2012) What
U.S. data should be used to measure the price elasticity of demand for alcohol? J Health Econ
31(6):851-862. https://doi.org/10.1016/j.jhealeco.2012.08.002

Rusby JC, Light JM, Crowley R, Westling E (2018) Influence of parent—youth relationship, parental
monitoring, and parent substance use on adolescent substance use onset. J Fam Psychol
32(3):310-320. https://doi.org/10.1037/fam0000350

Santucci K (2012) Psychiatric disease and drug abuse. Curr Opin Pediatr 24(2):233-237. https://
doi.org/10.1097/MOP.0b013e3283504{bf

Schuchat A, Houry D, Guy GP Jr (2017) New data on opioid use and prescribing in the United
States. JAMA 318(5):425—426. https://doi.org/10.1001/jama.2017.8913

Shadish WR, Cook TD, Campbell DT (2001) Experimental and quasi-experimental designs for
generalized causal inference. Houghton Mifflin, Boston

Sharma G, Oden N, VanVeldhuisen PC et al (2016) Hair analysis and its concordance with self-
report for drug users presenting in emergency department. Drug Alcohol Depend 167:149-155.
https://doi.org/10.1016/j.drugalcdep.2016.08.007.  http://www.sciencedirect.com/science/arti
cle/pii/S0376871616302447

Sharma A, Sinha K, Vandenberg B (2017) Pricing as a means of controlling alcohol consumption.
Br Med Bull 123(1):149-158. https://doi.org/10.1093/bmb/1dx020


https://doi.org/10.15585/mmwr.mm6704a3
https://doi.org/10.1016/j.drugalcdep.2009.09.014
https://doi.org/10.1016/j.drugalcdep.2009.09.014
https://doi.org/10.1016/j.drugalcdep.2009.07.019
https://doi.org/10.1016/j.addbeh.2018.08.035
https://doi.org/10.1016/j.addbeh.2018.08.035
https://doi.org/10.1037/a0030992
https://doi.org/10.1037/a0030992
https://doi.org/10.4137/SART.S23503
https://doi.org/10.1016/j.jhealeco.2012.08.002
https://doi.org/10.1037/fam0000350
https://doi.org/10.1097/MOP.0b013e3283504fbf
https://doi.org/10.1097/MOP.0b013e3283504fbf
https://doi.org/10.1001/jama.2017.8913
https://doi.org/10.1016/j.drugalcdep.2016.08.007
http://www.sciencedirect.com/science/article/pii/S0376871616302447
http://www.sciencedirect.com/science/article/pii/S0376871616302447
https://doi.org/10.1093/bmb/ldx020

28 M. Wolfson et al.

Shiffman S (2009) Ecological momentary assessment (EMA) in studies of substance use. Psychol
Assess 21(4):486—497. https://doi.org/10.1037/a0017074

Song E, Reboussin BA, Foley KL, Kaltenbach LA, Wagoner KG, Wolfson M (2009) Selected
community characteristics and underage drinking. Subst Use Misuse 44(2):179-194. https://doi.
org/10.1080/10826080802347594

Tanski SE, McClure AC, Li Z et al (2015) Cued recall of alcohol advertising on television and
underage drinking behavior. JAMA Pediatr 169(3):264-271

Terracciano A, Lockenhoff CE, Crum RM, Bienvenu OJ, Costa PT Jr (2008) Five-factor
model personality profiles of drug users. BMC Psychiatry 8:22. https://doi.org/10.1186/1471-
244X-8-22

Tillett T (2008) Getting straight on what’s flushed: “sewage epidemiology” measures community
drug consumption. Environ Health Perspect 116(8):A351-A351

Toomey TL, Lenk KM, Nederhoff DM et al (2016) Can obviously intoxicated patrons still easily
buy alcohol at on-premise establishments? Alcohol Clin Exp Res 40:616—622. https://doi.org/
10.1111/acer.12985

Trucco EM, Colder CR, Wieczorek WF (2011) Vulnerability to peer influence: a moderated
mediation study of early adolescent alcohol use initiation. Addict Behav 36(7):729-736.
https://doi.org/10.1016/j.addbeh.2011.02.008

Vichitkunakorn P, Balthip K, Geater A, Assanangkornchai S (2018) Comparisons between context-
specific and beverage-specific quantity frequency instruments to assess alcohol consumption
indices: individual and sample level analysis. PLoS One 13(8):¢0202756. https://doi.org/10.
1371/journal.pone.0202756

Voas RB, Tippetts AS, Fell J (2000) The relationship of alcohol safety laws to drinking drivers in
fatal crashes. Accid Anal Prev 32(4):483—-492. https://doi.org/10.1016/S0001-4575(99)00063-9

Wagenaar AC, Burris S (eds) (2013) Public health law research: theory and methods. Jossey-Bass,
San Francisco

Wagoner KG, Francisco VT, Sparks M, Wyrick D, Nichols T, Wolfson M (2012) A review of social
host policies focused on underage drinking parties: suggestions for future research. J Drug Educ
42(1):99-117

Wagoner KG, Song EY, Egan KL, Sutfin EL, Reboussin BA, Spangler J, Wolfson M (2014)
E-cigarette availability and promotion among retail outlets near college campuses in two
southeastern states. Nicotine Tob Res 16:1150-1155

Wagoner KG, Song EY, King JL, Egan KL, Debinski B, Wolfson M, Spangler J, Sufin EL (2018)
Availability and placement of electronic nicotine delivery systems at the point-of-sale. Nicotine
Tob Res 20:1020-1024

Wagoner KG, Berman M, Rose SW, Song E, Ross JC, Klein EG, Kelley DE, King JL, Wolfson M,
Sutfin EL (2019) Health claims made in vape shops: an observational study and content
analysis. Tob Control. https://doi.org/10.1136/tobaccocontrol-2018-054537

Wechsler H, Nelson TF (2008) What we have learned from the Harvard School of Public Health
College Alcohol Study: focusing attention on college student alcohol consumption and the
environmental conditions that promote it. J Stud Alcohol Drugs 69(4):481-490

Widome R, Brock B, Noble P et al (2013) The relationship of neighborhood demographic
characteristics to point-of-sale tobacco advertising and marketing. Ethn Health 18:136-151

Wienk Ronald E, Clifford ER, Simonson JC et al (1979) Measuring racial discrimination in
American housing markets: the housing market practices survey. Department of Housing and
Urban Development, Office of Policy Development and Research, Washington, D.C.

Williams RS, Derrick J, Ribis] KM (2015) Electronic cigarette sales to minors via the internet.
JAMA Pediatr 169(3):e1563. https://doi.org/10.1001/jamapediatrics.2015.63

Wolfson M, Hourigan M (1997) Unintended consequences and professional ethics: criminalization
of alcohol and tobacco use by youth and young adults. Addiction 92:1159-1164. https://doi.org/
10.1111/5.1360-0443.1997.tb03675.x

Wolfson M, Toomey TL, Forster JL et al (1996) Alcohol outlet policies and practices concerning
sales to underage people. Addiction 91(4):589-602


https://doi.org/10.1037/a0017074
https://doi.org/10.1080/10826080802347594
https://doi.org/10.1080/10826080802347594
https://doi.org/10.1186/1471-244X-8-22
https://doi.org/10.1186/1471-244X-8-22
https://doi.org/10.1111/acer.12985
https://doi.org/10.1111/acer.12985
https://doi.org/10.1016/j.addbeh.2011.02.008
https://doi.org/10.1371/journal.pone.0202756
https://doi.org/10.1371/journal.pone.0202756
https://doi.org/10.1016/S0001-4575(99)00063-9
https://doi.org/10.1136/tobaccocontrol-2018-054537
https://doi.org/10.1001/jamapediatrics.2015.63
https://doi.org/10.1111/j.1360-0443.1997.tb03675.x
https://doi.org/10.1111/j.1360-0443.1997.tb03675.x

Methods for Population Research on Substance Use and Consequences 29

Wolfson M, Forster JL, Claxton AJ et al (1997) Adolescent smokers’ provision of tobacco to other
adolescents. Am J Public Health 87(4):649-651

Wolfson M, Wagoner KG, Rhodes SD et al (2017) Co-production of research questions and
research evidence in public health: the study to prevent teen drinking parties. Biomed Res Int
2017:3639596. https://doi.org/10.1155/2017/3639596

Wong S-W, Lin H-C, Piper ME, Siddiqui A, Buu A (2019) Measuring characteristics of E-cigarette
consumption among college students. J Am Coll Heal 67(4):338-347. https://doi.org/10.1080/
07448481.2018.1481075

Wu LT, Brady KT, Spratt SE et al (2016) Using electronic health record data for substance use
Screening, Brief Intervention, and Referral to Treatment among adults with type 2 diabetes:
design of a National Drug Abuse Treatment Clinical Trials Network study. Contemp Clin Trials
46:30-38. https://doi.org/10.1016/j.cct.2015.11.009

Zibbell JE, Asher AK, Patel RC, Kupronis B, Igbal K, Ward JW, Holtzman D (2018) Increases in
acute hepatitis C virus infection related to a growing opioid epidemic and associated injection
drug use, United States, 2004 to 2014. Am J Public Health 108(2):175-181. https://doi.org/10.
2105/ajph.2017.304132

Zuccato E, Chiabrando C, Castiglioni S et al (2008) Estimating community drug abuse by
wastewater analysis. Environ Health Perspect 116(8):1027-1032


https://doi.org/10.1155/2017/3639596
https://doi.org/10.1080/07448481.2018.1481075
https://doi.org/10.1080/07448481.2018.1481075
https://doi.org/10.1016/j.cct.2015.11.009
https://doi.org/10.2105/ajph.2017.304132
https://doi.org/10.2105/ajph.2017.304132

	Methods for Population Research on Substance Use and Consequences
	1 Introduction
	2 Population Research on Substance Use and Consequences
	2.1 Data Collection Methods
	2.1.1 Surveys
	2.1.2 Ecological Momentary Assessment
	2.1.3 Administrative Data
	2.1.4 Audit Methods
	2.1.5 Unobtrusive Assessment of Substance Use


	3 Measures
	3.1 Measures of Own Use
	3.1.1 Type of Substance
	3.1.2 Mode of Consumption
	3.1.3 Quantity and Frequency of Use
	3.1.4 Setting
	3.1.5 Source
	3.1.6 Problems Associated with Use

	3.2 Harming Others

	4 Causal Factors and Correlates of Substance Use and Consequences
	4.1 Individual Causal Factors and Correlates
	4.1.1 Sociodemographic Factors
	4.1.2 Sexual Orientation and Identity
	4.1.3 Personality and Attitudinal Factors
	4.1.4 Personality and Attitudinal Factors
	4.1.5 Mental Health

	4.2 Environmental Causal Factors and Correlates
	4.2.1 Situational Factors
	4.2.2 Family Factors
	4.2.3 Peer Networks
	4.2.4 Availability of Substances
	4.2.5 Price
	4.2.6 Marketing
	4.2.7 Policy
	4.2.8 Enforcement Practices
	4.2.9 Community Characteristics


	5 Summary and Conclusion
	5.1 Accumulation of Knowledge
	5.2 Translation of Knowledge
	5.3 Limitations

	References


