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1. Introduction
Comorbid substance use disorders among individuals with serious mental illnesses have
gained much attention in recent decades, and research into the complex relationships
between these disorders is accumulating. Substance use disorders are consistently reported
at a higher rate among individuals with serious mental illnesses than in the general
population (Siegfried, 1998; RachBeisel et al., 1999; Drake et al., 2002; Buckley & Brown,
2006). Among individuals with schizophrenia, comorbid substance misuse is associated with
poorer outcomes, including more severe psychotic symptoms, poorer adherence to
medications, greater potential for violence, a higher likelihood of housing instability, and
more frequent hospital admissions (Dixon, 1999; Hunt et al., 2002; Westermeyer, 2006;
Winklbaer et al., 2006; Compton et al., 2007). As research into the complex relationships
between serious mental illnesses and substance use disorders progresses, more information
is needed on the temporal sequencing of symptoms and substance use, cumulative exposure
to specific substances, and problematic behaviors related to use. Inquiry into these subjects
would be facilitated by new methods for collecting comprehensive data on substance use.

Current approaches to measuring substance use are varied and each methodology has
advantages and limitations. Objective approaches to assessing substance use include
measurement of substance-related biomarkers in urine, blood, or hair. Screening for such
substances in urine and blood is generally considered a valid and reliable approach, but is
time-limited, only yielding data on substances used in the days (or for some substances, like
cannabis, in the weeks) prior to data collection. Hair analysis (Kintz et al., 2006; Pragst &
Balikova, 2006) may provide data over a longer period of time (e.g., weeks to months)
compared to other biological sources, but this method is costly and only feasible if subjects
are able to provide an adequate quantity of hair. Furthermore, the validity of biological
assays has been questioned, due to the susceptibility of results being influenced by multiple
factors outside of the individual’s substance-use, such as their metabolism (O’Farrell &
Maisto, 1987; Harrison, 1997; Buchanan et al. 2002).
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In terms of interview-based measurement, collateral reports are valuable, but friends and
family members are often incompletely aware of loved ones’ substance use patterns. Self-
report measures are widely used, non-invasive, and may be the best method for obtaining
long-term, retrospective data on substance use (O’Farrell & Maisto, 1987). The accuracy of
self-report data has been questioned by many, due to social desirability or underreporting
biases and difficulties with recall (O’Farrell & Maisto, 1987; Brown et al., 1992; Harrison,
1997). However, many self-report instruments have demonstrated reliability and validity,
giving valuable insight into a broad scope of drug-use behaviors, including onset,
progression, frequency, amounts, and consequential behaviors (O’Farrell & Maisto, 1987;
Sobell & Sobell, 1992; Harrison, 1997; Weiss et al. 1998).

A variety of self-report measures are available, but none provide year-by-year data on
substance intake since initiation of use. Many brief screening instruments elicit information
about current and recent substance use, including the Michigan Alcoholism Screening Test
(MAST; Selzer, 1971), the CAGE Questionnaire (Mayfield et al., 1974), the Drug Abuse
Screening Test (DAST; Skinner, 1982), and the Dartmouth Assessment of Lifestyle
Instrument (Rosenberg et al., 1998). The Addiction Severity Index (McLellan et al., 1980) is
often used to measure substance misuse in greater detail, though it may not be appropriate
for use with individuals with serious mental illnesses (Carey et al., 1997; Zanis et al., 1997).
The time-line follow-back approach is a well-respected technique for measuring recent
substance use, but is not intended for use beyond the preceding year (Sobell & Sobell,
1992). The Composite International Diagnostic Interview Substance Abuse Module is a
valid and reliable instrument for collecting data on the onset of substance use, the presence
of substance use disorders, and both frequency and quantity of consumption, but only during
the first year and heaviest year of use (Wittchen 1994; Compton et al. 1996; Atkan et al.
1997). Similarly, the Alcohol Use Disorder and Associated Disabilities Interview Schedule
elicits extensive information about substance use disorders and frequency and quantity of
use in selected years. However, with a primary focus on alcohol, this instrument does not
collect adequate information on other substances to derive a dose amount, which relies both
on frequency and quantity of use (Grant et al. 1995). The Retrospective Alcohol and Other
Substance Use Measure does collect year-by-year data on the frequency and quantity of
alcohol use and the frequency of drug consumption, but it is limited to the five years prior to
the interview and does not provide data for each individual illicit substance used (Windle,
2005).

While each of the above-mentioned instruments is a valuable tool for measuring substance
use and abuse, most focus primarily on behaviors or consequences of substance use, and
none are designed to collect extensive, standardized information on the quantity of
substances consumed throughout the entire course of a person’s substance use history. Many
research questions pertaining to comorbid substance use disorders among individuals with
serious mental illnesses require a thorough assessment of substance use, including
cumulative lifetime use, beyond that which can be measured using the aforementioned
assays, screening and severity instruments, and interviewing approaches. For example, our
ongoing research seeks to address the ways that pre-illness cannabis use may influence the
early course, including the age at onset, of psychotic disorders (Compton & Ramsay, 2009;
Compton et al., 2009a). In light of substantial limitations of available instruments, and a
nearly complete absence of methodologies that allow a derivation of continuous measures
that estimate a “dose” of exposure, this report describes development and initial validation
of two novel, multidimensional measures of substance use, the Lifetime Substance Use
Recall (LSUR) and Longitudinal Substance Use Recall for 12 Weeks (LSUR-12)
Instruments. In addition to providing extensive and granular data on all substances used over
the course of the lifetime, these new interviewer-administered instruments provide
structured visual tools to aid recall and enhance the validity of this retrospective data. The
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objectives of the present report are to describe the new instruments and provide data on
validity of scores derived from them.

2. Methods
2.1. Development of the two measures

2.1.1. The Lifetime Substance Use Recall (LSUR) Instrument—The LSUR is
comprised of the LSUR Timeline, LSUR Interview Guide, and LSUR Scoring Sheet. A novel
component of this instrument is the use of the Timeline, which is completed collaboratively
with the patient, to inform and guide data collection. This Timeline, an example of which is
depicted in Figure 1, enables the participant and interviewer to track participants’ age,
school status, employment, residence, and other important life events over each calendar
year. This serves as the basis for the questions asked by the researcher using the LSUR
Interview Guide (and the numerical values recorded on the LSUR Scoring Sheet) as data
collection tied to specific contexts may trigger more precise memories or estimates of
substance use in the preceding years. On the Timeline, (see Figure 1) vertical lines delineate
each calendar year, and space is provided to indicate the beginning and end of activities and
trends in tobacco, alcohol, and drug use. A standard format is suggested, with a star
indicating first or very occasional use, dotted horizontal lines indicating weekly use, and
solid horizontal lines indicating daily use. The format of the Timeline was developed and
refined based on pilot testing within the population of interest (hospitalized patients with
first-episode psychosis).

The LSUR Interview Guide was developed to facilitate the collection of calendar-year-
specific estimates of nicotine, alcohol, and drug use, beginning with the year of first use and
repeating for each year until the present. During Step 1, information is collected on first use,
first weekly use, and first daily use of tobacco, alcohol, cannabis, and any other drugs that
were used, including abused prescription medications. In Step 2, the average number of days
of use per month is collected (and recorded on the LSUR Scoring Sheet) for each year from
the year of first use to present. For tobacco, participants indicate whether they primarily
smoked cigarettes, cigars, or another form of tobacco. Then, the average number of units per
day of use is collected for each year, recorded in terms of cigarettes or cigars, standard
drinks, and joint-equivalents. If participants report using blunts or other forms of cannabis,
they are asked to convert those into joint-equivalents. Additionally, the portion of time
smoking cannabis within a group of people and by oneself, the size of an average group, and
the average units of use in each context is gathered. Use of other drugs is recorded in
standard units (e.g., one rock of crack cocaine, one ecstasy pill). Key constructs and derived
scores of the LSUR are described in Table 1. While lifetime doses are presented in the
present study, other aggregate could be derived from the data (e.g., doses during specific
years or time periods, frequency of use, average amounts used, and other summary scores
based on the variables of interest).

2.1.2. The Longitudinal Substance Use Recall for 12 Weeks (LSUR-12)
Instrument—The LSUR-12 is comprised of the LSUR-12 Calendar, LSUR-12 Interview
Guide, and LSUR-12 Scoring Sheet. Thus, rather than the Timeline used in the LSUR, the
LSUR-12 employs a Calendar to guide a more granular assessment of the amount of
substances used during the 12 weeks preceding the interview. The Calendar can be used to
capture routine schedules (e.g., work or school) significant events (e.g., holidays, travel) and
dates when the participant recalls a significant increase or decrease in substance use (e.g.,
binges or periods of abstinence).

The LSUR-12 Interview Guide and LSUR-12 Scoring Sheet resemble those of the first
instrument, but capture data on the use of nicotine, alcohol, cannabis, and other drugs for the
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12 weeks preceding the interview date. For each week, participants are asked to recall or
estimate the number of days of use for each substance used. They are then asked to estimate
the average number of standard units (e.g., cigarettes, drinks, joints) used per day of use
during that week. Similar to the LSUR, the LSUR-12 elicits information on cannabis use in
groups and individually. Table 1 shows key constructs and derived scores of the LSUR-12.
The LSUR-12 can yield other summary scores of interest, such as use during specific weeks,
frequency of use, or average amount consumed on days of use.

2.2. Validation plan
A detailed a priori plan for assessing validity guided the selection of concurrently
administered measures such that validity of scores from both instruments was determined by
demonstrating associations that would be expected based on previous literature. That is, tests
of the validity of LSUR and LSUR-12 scores pertaining to nicotine use were planned in
relation to two accepted measures of nicotine dependence, one demographic feature (years
of educational attainment), and one personality trait (neuroticism). Validity of scores
pertaining to alcohol use relied on two previously studied instruments assessing alcohol
misuse, the formal diagnosis of alcohol use disorders, and two personality traits (neuroticism
and conscientiousness). Finally, validity of scores of cannabis use were tested by
determining associations with two widely used instruments assessing drug use and
dependence, the formal diagnosis of cannabis use disorders, a demographic factor (number
of past incarcerations), the same two personality traits, and to the extent possible, results
from a urine toxicology screen. Regarding the selection of personality traits, multiple reports
indicate that nicotine, alcohol, and illicit drug use are associated with higher levels of
neuroticism and lower conscientiousness (Trull & Sher, 1994; Sher et al., 2000; Chassin et
al., 2004; Trull et al. 2004; Anderson et al., 2007). Greater substance use severity (e.g.,
younger age at initiating habitual consumption and greater levels of lifetime and recent use)
was expected to be positively associated with neuroticism and negatively related to
conscientiousness.

A set of key scores from the LSUR and LSUR-12 was chosen for validity testing, including
age at onset of weekly or daily use, lifetime dose, and past 12-week dose. These measures
were considered separately for nicotine, alcohol, and cannabis. Additionally, scores were
calculated for alcohol- and cannabis-related problem behaviors. The chosen measures are
shown in Tables 3, 4, and 5, with comparisons between measures expected a priori to have
small-to-medium effect sizes differentiated from those expected to have medium-to-large
ones.

2.3. Setting and sample
After development, pilot testing, and refinement of the two instruments, a validation study
was conducted with 60 research participants from an ongoing study on the early course of
psychotic disorders (Compton et al., 2008; Monte et al., 2008; Compton et al., 2009a;
2009b; 2009c; 2009d; 2009e; Stewart et al., 2009). Participants were recruited from two
public-sector hospital settings that serve an urban, predominantly African American
population. All participants were English-speaking, 18–40 years of age, and currently or
very recently hospitalized for first-episode psychosis. Those with known mental retardation,
a Mini-Mental State Examination (Folstein et al., 1975, Cockrell & Folstein, 1988) score of
<24, prior outpatient treatment for psychosis lasting >3 months, or prior hospitalization for
psychosis >3 months prior to index hospitalization were excluded. Patients receiving a
confirmed clinical diagnosis of a substance-induced psychotic disorder or psychotic disorder
due to a general medical condition also were excluded.
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2.4. Procedures and materials
Data came from detailed clinical research assessments (typically lasting 6–7 hours divided
over 2–3 days) completed as part of an ongoing study of pre-illness cannabis use and the
early course of psychotic disorders. As part of this evaluation, the LSUR and LSUR-12
required an average of 27.9±20.4 and 12.3±8.5 minutes, respectively, to complete; the entire
battery of instruments pertaining to this validation study required an average of 74.5±43.7
minutes. Interviews were conducted once patients were adequately acclimated to the
inpatient unit and psychotic symptoms were stabilized enough to allow for informed consent
and participation, typically beginning between hospital days 3 and 7 (mean: 5.3±3.8). The
study was approved by all relevant institutional review boards, and subjects gave written
informed consent prior to participating.

Nicotine dependence was measured using the Hooked on Nicotine Checklist (HONC;
DiFranza et al., 2002; Wellman et al., 2004) and the Fagerström Test for Nicotine
Dependence (FTND; Heatherton et al., 1991). The HONC consists of 10 yes/no items
developed to detect loss of autonomy over nicotine use (Wellman et al., 2004). It has been
demonstrated to have good internal consistency (α=.82) (Wheeler, 2004; Wellman, 2006a).
The FTND is a 6-item questionnaire that rates dependence on nicotine (Etter, 1999). This
instrument has been shown to have satisfactory internal consistency (α>.70) and test-retest
stability (Pomerleau, 1994; Wellman, 2006a). Both measures are widely used, have good
reliability and validity (Wellman et al., 2006a; Wellman et al., 2006b), and take less than
five minutes to administer.

Alcohol abuse was measured with the brief version of the Michigan Alcoholism Screening
Test (Brief MAST; Pokorny et al., 1972), an instrument consisting of 10 yes/no items on
alcohol-related problem behaviors. This instrument has demonstrated good validity,
categorizing 90% of self-identified alcoholics as such in one sample (Gibbs, 1983). Drug
abuse was measured with the brief version of the Drug Abuse Screening Test (Brief DAST;
Skinner, 1982), which consists of 20 yes/no items. Both instruments have good internal
consistency (α=.89 and .88, respectively), and take less than five minutes to administer
(Pokorny et al., 1972; Skinner, 1982).

The Retrospective Use of Alcohol and Other Substances (RETROSUB; Windle, 2005)
instrument was used to assess the frequency and amount of alcohol and drug use during the
five years prior to assessment. The RETROSUB measures substance use on a year-by-year
basis, using questions about life events during each year (e.g., “Where did you live?”) to
enhance participants’ recollection of substance use. (Of note, the LSUR Timeline and the
LSUR-12 Calendar similarly link participants’ reporting of substance use to life events, but
use a visual format that is completed collaboratively with the patient rather than relying
solely on verbally presented questions about such life events.) Test-retest reliability and
intraclass correlation coefficients for RETROSUB scores are high (.85 and .81, respectively;
Windle, 2005).

The Structured Clinical Interview for DSM-IV Axis I Disorders (SCID; First et al., 1995)
was used to determine the presence of psychotic disorders and substance use disorders. The
SCID has high concordance with clinical diagnoses and is the gold-standard format for
accurately establishing diagnoses in research settings. Rating of the SCID was based on a
chart review and collateral interviews with one or two family members when available, in
addition to the detailed semi-structured diagnostic interview.

Personality correlates of substance use were measured using the Neuroticism, Extraversion,
Openness Five-Factor Inventory (NEO-FFI), a widely used, 60-item, Likert scaled, self-
report instrument with well-established subscales for five personality constructs:
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agreeableness, neuroticism, conscientiousness, openness, and extraversion. Developed as a
shortened form of the NEO Personality Inventory-Revised, the NEO-FFI has good internal
consistency within each domain (α=.68–.86), convergent and divergent validity, and
correlations between the short and long versions of each domain ranging .88–.94 (Costa &
McCrae, 1992).

Although other laboratory assays were not conducted, results of the routine, clinically
conducted urine toxicology screen were abstracted from the medical record when available.
Finally, to examine correlations between participants’ and family members’/informants’
reports of alcohol and cannabis-related problem behaviors from the LSUR, a brief
accompanying instrument was developed for use with family members/informants who
participated in an in-depth research administration as part of the ongoing study (primarily to
gather collateral information about the patients’ emerging psychotic disorder). Informants
reported problem behaviors—using the same items as those in the LSUR—associated with
each substance over the participants’ lifetime.

2.5. Data analyses
Distributional properties and descriptive statistics of all variables were carefully examined.
Of note, many of the substance use variables presented in Tables 3–5 were right-skewed and
therefore violated normality assumptions. For this reason, where appropriate, non-
parametric tests of significance were employed. All reported p values were based on two-
tailed tests of significance. A priori hypothesis tests addressing validity relied on Spearman
correlations, independent samples Student’s t-tests, and Mann-Whitney U-tests. Data
imputation methods were not used for sparse missing data points; each hypothesis test was
conducted with the available sample size.

Effect sizes, rather than statistical significance, were of primary interest. We considered
small-to-medium correlations or effect sizes as r, ρ, or d = |.20–.50| and medium-to-large
effect sizes as r, ρ, or d > |.50|. For Mann-Whitney U-tests, a proxy effect size was computed
using θ=U/mn, where m and n represent the sample sizes of the two groups (Newcombe,
2006). Although the a priori target sample size of 50 participants would provide reasonable
power (approximately 57%) to identify a small effect size (.30) as statistically significant
(using two-tailed tests and p≤0.05 as the criterion for establishing significance), this sample
size would yield clearly adequate power to identify medium (.45) and large (.60) effects
(approximately 92% and >99% power, respectively). Furthermore, the final sample size
exceeded the target of 50.

3. Results
3.1. Demographic and diagnostic characteristics of the study sample

Demographic characteristics of the sample (n=60) are presented in Table 2. The mean age
was 23.5±4.6 years and the majority of participants were male (42, 70.0%) and African
American (55, 91.7%). Twenty-seven (45.0%) had not graduated high school, which is
consistent with the high rate of school drop-out described in a previous first-episode sample
from this setting (Goulding et al., 2009). At the time of admission, 42 participants (70.0%)
were unemployed. SCID-based diagnoses for psychotic disorders are shown in Table 2.
Consistent with the previous first-episode sample from this setting (Stewart et al., 2009),
alcohol and cannabis use disorders were prevalent in the sample, also given in Table 2.
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3.2. Descriptive statistics for key nicotine-related variables of the LSUR and LSUR-12, and
associations with hypothesized validating measures

Among 35 participants who reported daily nicotine use, the mean age at initiating daily use
was 17.7±3.6 years (Table 3). The mean lifetime nicotine dose among smokers was over
15,000 cigarettes, equating to approximately 780 packs, and the past 12-week nicotine dose
amounts to an average of approximately two packs per week. Lifetime and past 12-week
doses measured by the LSUR and LSUR-12 were highly correlated with the HONC and
FTND scores (ranging from ρ=.796 to ρ=.852). The number of years of education completed
was negatively correlated with the lifetime nicotine dose, as predicted (ρ=−.351). Small
effect-size correlations (ρ=|.177–.262|) between the key LSUR nicotine-related variables and
neuroticism were observed in the expected directions.

3.3. Descriptive statistics for key alcohol-related variables of the LSUR and LSUR-12, and
associations with hypothesized validating measures

Among 26 participants who reported weekly alcohol use, the mean age at initiating weekly
use was 17.5±4.0 years. Weekly, rather than daily, alcohol use was examined because of the
relatively low prevalence of daily alcohol use. As shown in Table 4, the mean lifetime
alcohol dose was over 4,000 standard drinks. The past 12-week alcohol dose was 62±209, or
about five drinks per week. The hypothesized validating score for the LSUR lifetime alcohol
dose from the RETROSUB was the past 5-year alcohol use amount (days per month
drinking multiplied by the number of drinks per day when drinking), and the hypothesized
validating score for the LSUR-12 past 12-week alcohol dose was the past 1-year alcohol use
amount from the RETROSUB. As predicted, there were medium-to-large correlations with
lifetime (ρ =.589) and past 12-week (ρ =.661) alcohol doses. The LSUR can be used to
obtain total alcohol consumption for the five years preceding assessment, which had an even
stronger correlation with the RETROSUB (ρ=.768, p<.001, n=43). Some of the remaining
variability in the two measures may be due to truncation of the consumption reported in the
RETROSUB (e.g., any use less than 12 times per year is set to zero), whereas infrequent use
is captured by the LSUR.

Expected correlations with the brief MAST score were observed for lifetime alcohol dose
and alcohol-related problem behaviors (ρ=.497 and ρ=.559). Participants who were
determined through the SCID to have an alcohol use disorder currently or during the past
five years reported a significantly younger age at onset of weekly use, a significantly greater
lifetime alcohol dose, and more problem behaviors than those without a SCID-defined
alcohol use disorder. Of the hypothesized correlations with neuroticism, age at onset of
weekly alcohol use and the number of problem behaviors were in the small-to-medium
range in the expected direction (ρ=−.428 and ρ=.376), and several meaningful correlations
(though not statistically significant) with conscientiousness were observed, as shown in
Table 4.

3.4. Descriptive statistics for key cannabis-related variables of the LSUR and LSUR-12, and
associations with hypothesized validating measures

Among participants reporting daily cannabis use, the mean age at initiating daily use was
16.8±2.8 years (Table 5). The mean lifetime cannabis dose was over 5,000 joint-equivalents,
and the past 12-week cannabis dose was 105±227, or nearly nine joint-equivalents per week.
By necessity, the hypothesized validating score from the RETROSUB for the LSUR lifetime
cannabis dose was the total days of use of illicit substances during the past five years, and
the hypothesized validating score for the LSUR-12 cannabis dose was the RETROSUB total
days of use of illicit substances during the past year. The expected medium-to-large
associations with lifetime cannabis dose (ρ=.486) and past 12-week cannabis dose (ρ=.634)
were observed. The LSUR can also estimate the number of days of cannabis use in the five

Ramsay et al. Page 7

J Psychiatr Res. Author manuscript; available in PMC 2012 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



years preceding the assessment, and for this, a stronger correlation was noted with the
number of days of drugs use measured by the RETROSUB (ρ=.726, p<.001, n=41). Some of
the remaining variability between these LSUR and RETROSUB variables may be accounted
for by other drug use, as 36.7% of the sample reported using at least one other drug, and the
RETROSUB does not collect data separately on cannabis and other drugs.

As hypothesized, lifetime cannabis dose and cannabis-related problem behaviors
demonstrated medium-to-large correlations with the Brief DAST score (ρ=.551 and ρ=.681),
shown in Table 5. Participants with a SCID-based diagnosis of cannabis abuse or
dependence currently or during the past five years had a significantly younger age at onset
of daily use, and had a significantly higher lifetime cannabis dose and more problem
behaviors than those without a cannabis use disorder. The number of past incarcerations was
correlated with the lifetime cannabis dose and number of cannabis-related problem
behaviors reported (ρ=.597 and ρ=.428). Of the hypothesized correlations with neuroticism,
age at onset of daily use was significantly correlated in the expected direction (ρ=−.462). As
predicted, several small-to-medium correlations were observed pertaining to
conscientiousness, again in the expected directions. Although urine toxicology screen results
were available for only 17 participants, those testing positive for cannabis had a significantly
higher past 12-week cannabis dose (U=7.0, p=.009) than those testing negative.

3.5. Correlations between patients’ and family members’/informants’ reports of problem
behaviors

Forty participants (66.7%) had an informant who participated in a collateral interview about
the patient’s emerging psychotic disorder and who had seen the patient at least weekly for
≥3 years when the patient was 12–18 years old (only these informants were deemed eligible
a priori to provide information on substance use-related problem behaviors). Informants’
and patients’ reported number of problem behaviors were moderately correlated for both
alcohol (ρ=.474, p=.015, n=26) and cannabis (ρ =.399, p=.053, n=24).

4. Discussion
The LSUR and LSUR-12 were developed as multidimensional, retrospective measures of
substance use that rely on the LSUR Timeline and the LSUR-12 Calendar, respectively, to
facilitate detailed data collection. These instruments are potentially useful tools in
addressing research questions that require a comprehensive assessment of substance use
onset, progression, frequency, amounts, and consequential behaviors. Although a number of
measures of substance use—many of which are applicable to populations with comorbid
substance use disorders and serious mental illnesses—are available, the structure and use of
these instruments vary widely. Many instruments, such as the MAST and DAST, focus on
problem behaviors stemming from substance use. Instruments such as the SCID are
employed to make clinical diagnoses of abuse and dependence, which are tied to behavior
more than onset, progression, and quantities consumed. While such instruments are
clinically useful, they do not collect data on doses or cumulative exposure over time. Other
measures, like urine toxicology screens, examine current or recent substance use, but are
time-limited, capturing only a specified window prior to the assessment. To study the impact
of substance use on developmental pathways, more information is needed on the earliest
instances of consumption and on dosages during specific developmental stages.

The formulation of the LSUR was informed by all of the above-mentioned measures of
substance use and related problem behaviors. This new instrument extends the collection of
data beyond the scope of these other instruments by collecting data separately on each
substance used and by extending the time period of inquiry to first-ever use for each
substance. The structure and administration of the LSUR also acknowledges literature
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suggesting that interviewing (versus paper and pencil approaches) and establishing a
collaborative rapport with participants improves the validity of data (RachBeisel et al.,
1999).

Among instruments that collect data on the amount of substances consumed in the past,
there is an inevitable trade-off between the time required to administer the instrument and
the amount of data collected, such that instruments that take less time may only collect
limited approximated data on ordinal scales while longer instruments might allow an
assessor to collect detailed information yielding continuous variables. The LSUR and
LSUR-12 required an average of about 30 and 15 minutes, respectively, to complete, though
the length of administration varies prominently by the number of substances used and the
duration and extent of such use. This length of time may not be feasible in many research
settings, but may be merited for some subjects of inquiry, such as those seeking new
knowledge about longer-term patterns of substance use and their relationships with
biological or psychosocial development.

Several methodological limitations must be acknowledged in interpreting the present results.
First, the sample size was relatively small, though it appears to have been sufficient for
demonstrating validity of scores derived from the two new measures. The a priori sample
size of 50 was exceeded overall, although some hypothesis tests had to, by necessity, rely on
smaller sample sizes. Second, because the overarching study is based at urban, public-sector,
inpatient psychiatric units that serve a low-income, socially disadvantaged, predominantly
African American population, results may not be generalizable to dissimilar populations.
However, there is no obvious reason why the new measures would produce valid scores in
this setting but not in others. Third, only select psychometric properties were examined,
given that the focus was on validity. Empirical data on inter-rater and test-retest reliability
are necessary to further document the utility of this approach. However, the LSUR and
LSUR-12 were designed to collect data in a highly consistent and structured way (e.g., the
use of Interview Guides, Scoring Sheets, the LSUR Timeline, and the LSUR-12 Calendar ).
Finally, tests of validity in this analysis were primarily based on correlations with self-report
instruments, with only a small sub-sample available for objective verification of recent
substance use via urine toxicology analysis. This would be an important component to
include for all participants in future studies of validity, particularly for the LSUR-12, through
which data on very recent use is collected.

This study demonstrates the validity of scores derived from the two measures in the context
of young adults with first-episode psychosis. Validity should be established in other
populations before making use of the new methodology in samples unlike the one involved
in this analysis. Such careful development and demonstration of the psychometric properties
of instruments may advance the fields of addiction and comorbidity research.
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Figure 1.
Snapshot of an example timeline used to facilitate recollection and accurate measurement of
past substance use
This figure represents the timeline of a participant who is 19 years old, in college, works in a
restaurant, and lives on campus. He/she had a prior job as a life guard, and was in a dating
relationship from the summer of 2008 to the early spring of 2009. At the end of 2009, he/she
used alcohol on a weekly basis and tobacco on a daily basis. The participant used cannabis
on a weekly basis during the summers of 2008 and 2009, but not during the school year. He/
she used another drug on three occasions in the past two years.

Ramsay et al. Page 13

J Psychiatr Res. Author manuscript; available in PMC 2012 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ramsay et al. Page 14

Ta
bl

e 
1

K
ey

 C
on

st
ru

ct
s a

nd
 D

er
iv

ed
 S

co
re

s o
f t

he
 L

SU
R

 a
nd

 L
SU

R
-1

2 
an

d 
th

ei
r O

pe
ra

tio
na

liz
at

io
ns

Th
e 

Li
fe

tim
e 

Su
bs

ta
nc

e 
U

se
 R

ec
al

l (
LS

U
R)

 In
str

um
en

t

Ag
es

 a
t o

ns
et

 o
f n

ic
ot

in
e 

us
e,

 a
lc

oh
ol

 u
se

, c
an

na
bi

s
us

e,
 a

nd
 o

th
er

 d
ru

ga
 u

se
Su

bj
ec

ts
 a

re
 a

sk
ed

 b
ot

h 
th

ei
r a

ge
 a

nd
 th

e 
ye

ar
 w

he
n 

th
ey

: (
1)

 fi
rs

t u
se

d 
ea

ch
 su

bs
ta

nc
e,

 (2
) b

eg
an

 u
si

ng
 e

ac
h 

su
bs

ta
nc

e 
on

 a
 w

ee
kl

y 
ba

si
s, 

an
d

(3
) b

eg
an

 u
si

ng
 e

ac
h 

su
bs

ta
nc

e 
on

 a
 d

ai
ly

 b
as

is

Li
fe

tim
e 

ni
co

tin
e 

do
se

Fo
r e

ac
h 

ye
ar

 si
nc

e 
fir

st
 u

se
, s

ub
je

ct
s r

ep
or

t: 
(1

) t
he

 a
ve

ra
ge

 n
um

be
r o

f d
ay

s o
f s

m
ok

in
g 

pe
r m

on
th

, a
nd

 (2
) t

he
 a

ve
ra

ge
 n

um
be

r o
f c

ig
ar

et
te

s/
ci

ga
rs

b  
pe

r d
ay

 o
f s

m
ok

in
g.

 T
he

se
 a

re
 m

ul
tip

lie
d 

fo
r a

 y
ea

rly
 d

os
e,

 a
nd

 y
ea

rly
 sc

or
es

 a
re

 su
m

m
ed

 fo
r a

 li
fe

tim
e 

do
se

.c

Li
fe

tim
e 

al
co

ho
l d

os
e

Fo
r e

ac
h 

ye
ar

 si
nc

e 
fir

st
 u

se
, s

ub
je

ct
s r

ep
or

t: 
(1

) t
he

 a
ve

ra
ge

 n
um

be
r o

f d
ay

s o
f d

rin
ki

ng
 p

er
 m

on
th

, a
nd

 (2
) t

he
 a

ve
ra

ge
 n

um
be

r o
f s

ta
nd

ar
d

dr
in

ks
d  

pe
r d

ay
 o

f d
rin

ki
ng

. T
he

se
 a

re
 m

ul
tip

lie
d 

fo
r a

 y
ea

rly
 d

os
e,

 a
nd

 y
ea

rly
 sc

or
es

 a
re

 su
m

m
ed

 fo
r a

 li
fe

tim
e 

do
se

.c

Li
fe

tim
e 

ca
nn

ab
is

 d
os

ee
Fo

r e
ac

h 
ye

ar
 si

nc
e 

fir
st

 u
se

, s
ub

je
ct

s r
ep

or
t: 

(1
) t

he
 a

ve
ra

ge
 n

um
be

r o
f d

ay
s o

f s
m

ok
in

g 
pe

r m
on

th
, a

nd
 (2

) t
he

 a
ve

ra
ge

 n
um

be
r o

f j
oi

nt
-

eq
ui

va
le

nt
sf

 p
er

 d
ay

 o
f s

m
ok

in
g.

 T
he

se
 a

re
 m

ul
tip

lie
d 

fo
r a

 y
ea

rly
 d

os
e,

 a
nd

 y
ea

rly
 sc

or
es

 a
re

 su
m

m
ed

 fo
r a

 li
fe

tim
e 

do
se

.c

Al
co

ho
l-r

el
at

ed
 p

ro
bl

em
 b

eh
av

io
rs

Su
bj

ec
ts

 a
re

 a
sk

ed
 th

e 
nu

m
be

r o
f: 

(1
) f

ig
ht

s o
r h

ea
te

d 
ar

gu
m

en
ts

 w
hi

le
 d

rin
ki

ng
, (

2)
 fi

gh
ts

 o
r h

ea
te

d 
ar

gu
m

en
ts

 a
bo

ut
 a

lc
oh

ol
, (

3)
 ti

m
es

 h
av

in
g

tro
ub

le
 w

ith
 th

e 
la

w
 w

hi
le

 d
rin

ki
ng

 o
r b

ec
au

se
 o

f a
lc

oh
ol

, (
4)

 b
la

ck
-o

ut
s, 

an
d 

(5
) a

tte
m

pt
s a

t c
ut

tin
g 

ba
ck

. T
he

se
 a

re
 su

m
m

ed
.

C
an

na
bi

s-
re

la
te

d 
pr

ob
le

m
 b

eh
av

io
rs

e
Su

bj
ec

ts
 a

re
 a

sk
ed

 th
e 

nu
m

be
r o

f: 
(1

) f
ig

ht
s o

r h
ea

te
d 

ar
gu

m
en

ts
 w

hi
le

 sm
ok

in
g,

 (2
) f

ig
ht

s o
r h

ea
te

d 
ar

gu
m

en
ts

 a
bo

ut
 c

an
na

bi
s, 

(3
) t

im
es

ha
vi

ng
 tr

ou
bl

e 
w

ith
 th

e 
la

w
 re

la
te

d 
to

 c
an

na
bi

s, 
an

d 
(4

) a
tte

m
pt

s a
t c

ut
tin

g 
ba

ck
. T

he
se

 a
re

 su
m

m
ed

.

Th
e 

Lo
ng

itu
di

na
l S

ub
sta

nc
e 

U
se

 R
ec

al
l f

or
 1

2 
W

ee
ks

 (L
SU

R-
12

) I
ns

tru
m

en
t

Pa
st

 1
2-

w
ee

k 
ni

co
tin

e 
do

se
Fo

r e
ac

h 
of

 th
e 

pa
st

 1
2 

w
ee

ks
, s

ub
je

ct
s r

ep
or

t: 
(1

) t
he

 n
um

be
r o

f d
ay

s o
f s

m
ok

in
g,

 a
nd

 (2
) t

he
 a

ve
ra

ge
 n

um
be

r o
f c

ig
ar

et
te

s/
ci

ga
rs

b  
pe

r d
ay

 o
f

sm
ok

in
g.

 T
he

se
 a

re
 m

ul
tip

lie
d 

fo
r a

 w
ee

kl
y 

do
se

, a
nd

 w
ee

kl
y 

sc
or

es
 a

re
 su

m
m

ed
 fo

r a
 p

as
t 1

2-
w

ee
k 

do
se

.

Pa
st

 1
2-

w
ee

k 
al

co
ho

l d
os

e
Fo

r e
ac

h 
of

 th
e 

pa
st

 1
2 

w
ee

ks
, s

ub
je

ct
s r

ep
or

t: 
(1

) t
he

 n
um

be
r o

f d
ay

s o
f d

rin
ki

ng
, a

nd
 (2

) t
he

 a
ve

ra
ge

 n
um

be
r o

f s
ta

nd
ar

d 
dr

in
ks

d  
pe

r d
ay

 o
f

dr
in

ki
ng

. T
he

se
 a

re
 m

ul
tip

lie
d 

fo
r a

 w
ee

kl
y 

do
se

, a
nd

 w
ee

kl
y 

sc
or

es
 a

re
 su

m
m

ed
 fo

r a
 p

as
t 1

2-
w

ee
k 

do
se

.

Pa
st

 1
2-

w
ee

k 
ca

nn
ab

is
 d

os
ee

Fo
r e

ac
h 

of
 th

e 
pa

st
 1

2 
w

ee
ks

, s
ub

je
ct

s r
ep

or
t: 

(1
) t

he
 n

um
be

r o
f d

ay
s o

f s
m

ok
in

g,
 a

nd
 (2

) t
he

 a
ve

ra
ge

 n
um

be
r o

f j
oi

nt
-e

qu
iv

al
en

ts
f  p

er
 d

ay
 o

f
sm

ok
in

g.
 T

he
se

 a
re

 m
ul

tip
lie

d 
fo

r a
 w

ee
kl

y 
do

se
, a

nd
 w

ee
kl

y 
sc

or
es

 a
re

 su
m

m
ed

 fo
r a

 p
as

t 1
2-

w
ee

k 
do

se
.

a O
th

er
 d

ru
gs

 a
re

 e
xa

m
in

ed
 in

di
vi

du
al

ly
, n

ot
 a

s a
n 

“o
th

er
 d

ru
g”

 c
at

eg
or

y.

b Fo
r n

ic
ot

in
e,

 th
e 

un
it 

of
 m

ea
su

re
m

en
t i

s d
et

er
m

in
ed

 b
y 

as
ki

ng
 p

ar
tic

ip
an

ts
 h

ow
 th

ey
 ty

pi
ca

lly
 c

on
su

m
e 

th
is

 su
bs

ta
nc

e 
(e

.g
., 

ci
ga

re
tte

s, 
ci

ga
rs

, o
th

er
).

c In
 c

al
cu

la
tin

g 
th

e 
in

iti
al

 y
ea

r o
f u

se
 a

nd
 th

e 
cu

rr
en

t y
ea

r o
f u

se
, t

he
 n

um
be

r o
f m

on
th

s o
f u

se
 a

re
 ta

ke
n 

in
to

 a
cc

ou
nt

.

d A
lc

oh
ol

 is
 m

ea
su

re
d 

in
 st

an
da

rd
 d

rin
k 

un
its

 (1
2 

oz
 b

ee
r =

 5
 o

z 
w

in
e 

= 
1.

5 
oz

 li
qu

or
).

e Li
fe

tim
e 

do
se

 o
f t

he
 o

th
er

 d
ru

g,
 o

th
er

 d
ru

g-
re

la
te

d 
pr

ob
le

m
 b

eh
av

io
rs

, a
nd

 p
as

t 1
2-

w
ee

k 
ot

he
r d

ru
g 

do
se

 a
re

 c
al

cu
la

te
d 

in
 th

e 
sa

m
e 

m
an

ne
r.

f C
an

na
bi

s c
on

su
m

pt
io

n 
is

 m
ea

su
re

d 
in

 jo
in

t-e
qu

iv
al

en
ts

. J
oi

nt
s a

re
 c

on
si

de
re

d 
ap

pr
ox

im
at

el
y 

th
e 

si
ze

 o
f a

 c
ig

ar
et

te
.

J Psychiatr Res. Author manuscript; available in PMC 2012 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ramsay et al. Page 15

Table 2

Demographic and Diagnostic Characteristics of the Study Sample (n=60)

Age, years 23.5±4.6

Gender, male 42 (70.0%)

Race/ethnicity

 African American 55 (91.7%)

 Caucasian 2 (3.3%)

 Other (Nigerian, Bi-racial, Indian) 3 (5.0%)

Highest educational attainment

 Some high school, but did not graduate 21 (35.0%)

 General equivalency diploma 6 (10.0%)

 High school graduate 11 (18.3%)

 Some college, but did not graduate 19 (31.7%)

 College graduate 3 (5.0%)

Employment status the month prior to hospitalization

 Unemployed 42 (70.0%)

 Employed part-time or full-time 18 (30.0%)

SCID psychotic disorder diagnoses

 Schizophrenia, paranoid type 21 (35.0%)

 Schizophrenia, undifferentiated type 7 (11.7%)

 Schizophrenia, disorganized type 2 (3.3%)

 Schizoaffective disorder, depressive type 9 (15.0%)

 Schizoaffective disorder, bipolar type 2 (3.3%)

 Schizophreniform disorder 8 (13.3%)

 Psychotic disorder not otherwise specified 8 (13.3%)

 Brief psychotic disorder 2 (3.3%)

 Delusional disorder 1 (1.7%)

SCID alcohol use disorder diagnoses (n=56)

 None 42 (75.0%)

 Current abuse 2 (3.6%)

 Abuse in the past 5 years 2 (3.6%)

 Current dependence 6 (10.7%)

 Dependence in the past 5 years 4 (7.1%)

SCID cannabis use disorder diagnoses (n=55)

 None 26 (47.3%)

 Current abuse 7 (12.7%)

 Abuse in the past 5 years 2 (3.6%)

 Current dependence 12 (21.8%)

 Dependence in the past 5 years 8 (14.6%)
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