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The relationship between impulsivity and methamphetamine use
severity in a community sample

Nathasha R. Moallem?, Kelly E. Courtney?, and Lara A. Ray?
1Department of Psychology, University of California, Los Angeles

2Department of Psychiatry, University of California, San Diego

Abstract

Background: Abuse of psychostimulants, including methamphetamine (MA), has been linked to
heightened impulsivity. While previous research has demonstrated differences in impulsivity
between MA users and non-substance users, less is known about variability in impulsivity within
MA users and whether the severity of MA use related problems predicts impulsivity within
individuals who regularly use MA. This study aims to elucidate the relationship between
impulsivity and MA use severity.

Method: Non-treatment seeking individuals who reported regular MA use (n = 177) completed
an impulsivity battery comprising self-report and behavioral measures. A structural equation
modeling (SEM) approach was used to test the relationship between the MA use related problem
severity and measures of impulsivity.

Results: The final SEM model of impulsivity and MA use related problems (CFI= 0.897,
RMSEA=0.059, S-B scaled )(2 [260, n = 103] = 406.86) revealed that greater MA use severity
was associated with greater self-reported impulsiveness, but no relationship was found between
MA use severity and behavioral measures of impulsivity.

Conclusions: The current findings extend previous research by providing additional evidence
that MA use is associated with increased self-reported impulsivity and highlights the importance
of evaluating impulsivity as a multidimensional construct.
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1. Introduction

Methamphetamine (MA) is one of the fastest growing illicit drugs in the world, with
approximately 1.2 million past year users (Substance Abuse and Mental Health Services
Administration, 2013). MA use also represents a major public health concern (Rawson and
Condon, 2007) and has been associated with a host of negative public health outcomes such
as decreased quality of life, serious health issues, psychiatric comorbidity, risky sexual
behavior, and impairments in daily functioning (Henry et al., 2010; Shoptaw et al., 2003;
Walter et al., 2012).

While MA use disorder is a complex diagnostic phenotype, there has been increased interest
in the effect of MA use on neurocognitive function. The preponderance of the data appears
to support the possibility that MA abuse causes cognitive decline in at least some users of
the drug (Dean et al., 2013). The relationship between MA use and impulsivity in particular
is of great interest, as impulsivity has been advanced as a critical component of multiple
forms of addiction (Goldstein and Volkow, 2002; Jentsch and Taylor, 1999). In fact, the
DSM V outlines failure to control one’s impulses for MA despite negative consequences as
a diagnostic criterion of MA use disorder, suggesting that MA abusers may have generalized
problems with impulse control.

The construct of impulsivity is traditionally defined as acting suddenly and without plan to
satisfy an immediate desire (Kreek et al., 2005). It is considered to be multidimensional (De
Wit, 2009; Fernie et al., 2010) and can be examined through self-report measures, and by
way of several narrower constructs including, but not limited to, response inhibition and
delay discounting. Response inhibition refers to an individual’s ability to inhibit his/her
thoughts or behaviors, whereas delay discounting involves the individual’s tendency to
devalue a reward as time increases before the reward becomes attainable (see review by
Jentsch and Taylor, 1999).

In theory, difficulties with response inhibition and failing to value rewards in the future may
explain continued drug use despite negative consequences and relapse during periods of
abstinence. In a meta-analysis examining delay discounting across the addiction literature,
MacKillop and colleagues (2011) found that clinical samples had significantly larger effect
sizes (d=.61) than did non-clinical samples (&= .45). These findings suggest that
individuals with a substance use disorder have greater delay discounting than non-substance
users. Likewise, deficits in response inhibition among individuals who abuse substances
compared to non-drug using controls have been found (e.g., Fillmore and Rush, 2002;
Lawrence et al., 2009). An individual’s perception of their own level of impulsivity also
appears to be related to the initiation and maintenance of substance use (e.g., De Wit, 2009).

Specific to MA use, self-reported impulsivity (i.e., tendency to act without thinking) was
associated with greater MA consumption and increased reports of MA “binges” (use of large
amounts of MA over an extended period of time) in a large sample of MA users (Semple et
al., 2005). Other studies have found that individuals with MA use disorder exhibited greater
difficulty with response inhibition (Monterosso et al., 2005) and discounted delayed rewards
more steeply (Hoffman et al., 2006) than healthy control individuals. Preclinical studies have
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also found that, following chronic MA administration (4 mg/kg daily for two weeks), rats
valued a delayed reward (water) less as compared to saline administration, suggesting
chronic MA use lead to heightened impulsivity in these rodents (Richards et al., 1999).

Although previous clinical studies provide initial evidence of increased impulsivity among
stimulant users in comparison to healthy control participants, the current study seeks to
extend upon these findings by examining the relationship between impulsivity (i.e., self-
report, response inhibition, and delay discounting) and level of MA use disorder severity. It
was hypothesized that greater MA use disorder severity will be associated with greater self-
reported impulsivity, poorer response inhibition, and increased delay discounting.

2. Methods

2.1 Participants

Non-treatment seeking individuals who regularly use MA were recruited from the Greater
Los Angeles area. Inclusion criteria consisted of the following: (1) English fluency; (2) aged
18 to 50; and (3) ability to produce a MA positive urine prior to study entry. Exclusion
criteria included the following: (1) in treatment for MA dependence, a history of treatment
in the 30 days before enrollment, or treatment seeking; (2) current (last 12 months) DSM-1V
diagnosis of drug dependence other than MA,; (3) lifetime DSM-IV diagnosis of
schizophrenia, bipolar disorder, or any psychotic disorder; (4) current major depressive
disorder with suicidal ideation; and (5) current use of psychoactive drug, other than
marijuana and MA, determined by toxicology screen.

2.2 Procedures

Participants were recruited from the community through radio, Internet, and newspaper
advertisements. Interested individuals called into the laboratory and completed a brief phone
screen to assess for eligibility. Following the phone screen, eligible individuals were invited
to the lab for assessment. During the in-person assessment, participants provided a urine
sample for verification of recent MA use and completed questionnaires and interviews to
assess for individual differences, MA and other substance use, and impulsivity. Participants
received $50 for participating in the assessment visit.

2.3 Measures

2.3.1 Individual differences measures.—(1) A Demographics Questionnaire was
used to collect information on age, sex, marital status, socioeconomic status, occupation,
income, education, and ethnicity; (2) Current smoking was assessed by the Fagerstrém Test
for Nicotine Dependence (FTND; Heatherton et al., 1991); and (3) The Beck Anxiety (BAI;
Beck et al., 1988) and Beck Depression (BDI; Beck et al., 1996) Inventories were used to
assess for physical and cognitive symptoms of anxiety and depression, respectively.

2.3.2 Methamphetamine use severity.—MA use disorder and other exclusionary
psychiatric diagnoses were assessed using the Structured Clinical Interview for DSM-1V
(SCID; First et al., 1995). A total symptom count (indicator variable “SX_Count” in the
model) was derived from the SCID, as well as age of first MA use (“Onset”), and total years
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using MA (*Yrs_Use”) (see Figure 1). The indicator variable, “MAWQ,” was calculated
from the MA Withdrawal Questionnaire (MAWQ), a self-report questionnaire of physical,
emotional, and functional symptoms of MA withdrawal (Srisurapanont et al., 1999a, b) and
the “MAUQ” variable was derived from the MA Urge Questionnaire (MAUQ), a self-report
measure of craving. Frequency of MA use over the past 30 days (“Frequency”) was
calculated from the 30-day Timeline Followback (TLFB) interview, which obtained baseline
of quantity and frequency of MA use (Sobell et al., 1996; Sobell and Sobell, 1980). Thus,
the indicator variables that make up the MA use severity latent construct included: (i)
SX_Count, (ii) Onset, (iii) Yrs_Use, (iv) MAWQ, (v) MAUQ, and (vi) Frequency.

2.3.3 Impulsivity battery.—The following measures were collected during the
behavioral visit in order to capture aspects of impulsivity: (1) The Barratt Impulsivity Scale
-11 (BIS; Patton et al., 1995), a brief, self-report, 30-item measure that assessed participants
for trait impulsivity. (2) The Stop Signal Task (SST; Logan et al., 1984), a computer task
which captures both inhibitory and activational responding and requires participants to
respond to go signals and attempt to inhibit their response when occasional stop signals are
presented. The SST consists of 64 trials in which participants are instructed to quickly press
the key that corresponds to the direction the arrow is pointing on the screen; however, on
25% of the trials a tone is sounded which signals the participant to attempt to inhibit their
response (“Stop trials’). Of note, the stop-signal delay (SSD) or the time between the go and
stop signal varied across trials such that if the participant was successful in inhibiting his/her
response, the delay would increase by 50 ms and would decrease by 50 ms if they failed.
The SSD began at 250 ms for ladder one and 350 ms for ladder two of the task. Thus, an
average SSD was computed for each ladder of the task (SSD 1 and SSD 2; (Logan, 1994),
(3) The Delay Discounting Task (DDT; Kirby et al., 1999), a questionnaire-based
computerized task which captures participants’ ability to delay rewards as it requires
participants to choose between an immediate, smaller monetary gain and a larger, delayed
gain. The DDT task utilized in this study was developed on E-Prime 2.0. During the task,
participants were presented with two options in which they had to choose from hypothetical
monetary amounts across 27 trials. Across each trial, the monetary amounts and the
hypothetical duration of the delay period in which they would “receive” this monetary
reward varied. The order of the trials remained the same across participants and the values
were identical to that from Kirby et al. (1999). The dependent variable derived from the task
is a k score, which represents the degree to which a participant values larger delayed rewards
over smaller immediate rewards. Three k scores corresponding to three levels of different
magnitudes of reward were extracted for each participant as discount rates typically decrease
as the magnitude of rewards increase (Kirby et al., 1999): “Small k”” mean = $25, “Medium
k” mean = $55, and “Large k” mean = $85. The indicator variables constituting the
impulsivity latent construct included: (i) total score from the BIS (“BIS”™), (ii) the stop signal
delay ladder 1 and ladder 2 extracted from the SST task (“SSD1” and “SSD2”), (iii) the
mean go reaction time extracted from the SST task (“MGRT?”), and (iv) the preference for
smaller, immediate over larger delayed rewards as indexed by three & values (“Small k”,
“Medium k”, and “Large k) calculated from the DDT task.
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2.4 Data analysis

A multivariate structural equation modeling (SEM) approach was used in order to
simultaneously capture associations between the various measures of impulsivity and MA
use disorder severity. These latent constructs included observed variables as described in the
measures section. Modeling analyses were conducted using the EQS version 6.1 for
Windows SEM program (Bentler, 1995). Robust statistical estimates were used due to the
non-normal distribution of the MA indicator variables. Statistical model fit was assessed
with the Satorra-Bentler scaled chi-squared fit index (Satorra and Bentler, 2001). A relative
estimate (ratio of chi-square to degrees of freedom) was also calculated, as the use of the
chi-squared likelihood ratio to assess the model fit has been deemed unsatisfactory for
numerous reasons (Tanaka, 1993). Values less than 2 on the relative chi-square indicate
adequate model fit (Byrne, 1989). Descriptive model fit was assessed with the robust
versions of the comparative fit index (CFI; Bentler, 1990) and the root mean square error of
approximation (RMSEA,; Browne and Cudeck, 1993). Both the CFI and the RMSEA are
sensitive to model misspecifications and are minimally affected by sample size (Hu and
Bentler, 1995). The CFI ranges from 0 to 1, with values above 0.90 indicating acceptable fit
(Bentler, 1990). The RMSEA ranges from 0 to 8, where fit values less than 0.05 indicate
close fit and values less than 0.10 indicate reasonable fit (Steiger, 1990). A standard
significance threshold of p < .05 was employed for all analyses.

A two-step approach using the Bentler-Weeks model was taken (Bentler and Weeks, 1980).
First, an a priori measurement model was specified for each of the constructs as described
below. This enabled examination of the fit of the indicator variables to their respective
constructs via critical ratios, which are distributed as z-values. Practical fit of the
standardized indicator variable loadings was also examined and variables were trimmed
accordingly to produce the most parsimonious latent constructs. Secondly, a path predicting
the MA Use Severity construct from the Impulsivity construct was defined and estimated.

3. Results

A total of 203 participants completed the in-person assessment battery. Twenty-six
participants were removed from the analyses for providing unreliable data (twelve tested
positive for other drugs, nine endorsed symptoms of psychosis, and five provided invalid/
missing data on measures), leaving a total of 177 participants for the analysis (127 men, 50
women). Of these 177 participants, 65% met DSM-IV criteria for both MA dependence and
abuse, 19.8% met criteria for MA dependence only, 9.6% met criteria for MA abuse only,
4.5% were diagnostic orphans (i.e., endorsed less than three symptoms of MA dependence),
and 1.1% did not endorse any symptoms of either MA abuse or dependence. Demographic,
MA use, and impulsivity variables are presented in Table 1. Correlations between MA use
variables and impulsivity variables are presented in Table 2.

3.1 SEM model testing

The initial model that was tested was not found to fit well descriptively (CFI=0.694,
RMSEA= 0.146) or statistically (S-B scaled y?[63, n = 103] = 291.33; relative y? = 4.62;
Figure 1). Importantly, the MA use severity indicator variables were all found to load
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significantly onto the MA Use Severity latent construct. The DDT k values indicator
variables loaded significantly onto the Impulsivity factor; however, the other indicator
variables, BIS, SSD1, SSD2, and MGRT did not load significantly onto the Impulsivity
factor. Additionally, the path from MA Use Severity to Impulsivity was not found to be
statistically significant. Given the poor descriptive and statistical fit of the initially proposed
model, additional iterations of the model were run in order to improve fit.

A second model was run, which attempted to improve fit on the side of the outcomes. This
was successfully achieved by splitting the singular Impulsivity factor into four separate
constructs: BIS: Cognitive Impulsivity, BIS: Behavioral Impulsivity (Reise et al., 2013),
Stop Signal Task, and Delay Discounting Task. The second model was found to fit relatively
well descriptively (CFI= 0.875, RMSEA= 0.064) and well statistically (S-B scaled ;(2 [265,
n = 103] = 443.14; relative 3= 1.67).

A third and final model was undertaken in order to attempt to further improve model fit on
the side of the predictor. In order to do so, a principal component analysis was conducted to
derive factor scores from the MA use severity indicator variables. The principal factor
method followed by promax (oblique) rotation revealed the six indicator variables split into
two meaningful factors (Eigenvalue = 1.95 and 1.32). Sx_Count, MAUQ, and MAWQ),
comprised the first factor while Yrs_Use, Onset, and Frequency made up the second factor,
with each index loading on to its respective factor at 0.40 or greater. The third factor fell
below the 1.0 cutoff; thus, only two factors were maintained.

The final SEM model split the MA Use Severity factor into two factors consistent with the
principal component analysis. This model was found to fit relatively well descriptively
(CFI=0.897, RMSEA= 0.059) and well statistically (S-B scaled ;(2 [260, n = 103] = 406.86;
relative ;(2: 1.56). The final model is presented in Figure 2. The indicator variables, MAUQ
(B = .44), MAWQ (B = .64) and SX_Count (B = .67) loaded significantly onto the MA Use
Related Problems factor as did the indicator variables for the MA Use factor, Onset (B = -.
65), Frequency (B = .30), and Yrs_Use (B = .68). Additionally, all of the indicator variables
continued to load significantly onto their respective Stop Signal Task, Delay Discounting
Task, BIS: Behavioral Impulsivity, and BIS: Cognitive Impulsivity factors (all ps > .40).

The path from MA Use to BIS: Behavioral Impulsivity (= 0.27) was significant, such that
increased MA use was associated with increased self-reported behavioral impulsivity. The
paths from both BIS factors (Cognitive Impulsivity and Behavioral Impulsivity) to MA Use
Related Problems were found to be statistically significant (8= 0.40 and p= 0.52,
respectively), such that greater MA use related problems were associated with increased
self-reported behavioral and cognitive impulsivity (see Figure 2).

4. Discussion

Individuals with MA use disorder have been shown to demonstrate increased impulsivity
(Mocci, 2008), decreased response inhibition (Monterosso et al., 2005), and poorer delay
discounting (Hoffman et al., 2006) when compared to healthy control samples. Clinical

findings are consistent with preclinical studies showing that MA administration increases

Drug Alcohol Depend. Author manuscript; available in PMC 2019 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Moallem et al.

Page 7

impulsivity in animal models (Richards et al., 1999). While the mechanisms of impulsivity
are not entirely understood, there is evidence to suggest that the impulsivity observed in MA
users may be linked to the neuromodulation of the dopaminergic system that occurs
following repeated MA use (Lee et al., 2009). Given the lack of research investigating the
continuous relationship between MA use/problems and impulsivity across levels of MA Use
Severity, the current study used a multivariate approach that simultaneously accounted for
clinical variables of MA use, such as age of onset, frequency of use, craving, and diagnostic
symptoms, in a large sample of MA users.

The initial theoretical model was not found to fit well. Although all indicator variables
loaded significantly onto MA Use Severity, only three impulsivity variables loaded
significantly onto the singular Impulsivity factor. Further, the various dimensions of
impulsivity were not found to correlate with one another when separated in subsequent
models, in line with previous models in alcohol users (Courtney et al., 2012). These findings
highlight the multidimensionality of impulsivity (De Wit, 2009; Fernie et al., 2010). Despite
previous findings that individual constructs of impulsivity share common frontostriatal
mechanisms (see review by Jentsch et al., 2014), the current findings offer further support
that each dimension of impulsivity may be distinct and unique in its clinical presentation.
Furthermore, there was no significant relationship between MA Use Severity and behavioral
measures of impulsivity observed in the estimated models while self-reported impulsivity
was found to be associated with MA Use Severity.

Following two iterations described in the results section, the final model found that
increased MA use related problems were related to greater self-reported behavioral and
cognitive impulsivity. High self-reported impulsivity has previously been associated with
increased craving among MA dependent individuals, and severity of withdrawal and self-
reported craving following drug use, among MA dependent and cocaine dependent
individuals (Tziortzis et al., 2011). The current study expands on these findings as multiple
MA use related problems, indexed by increased craving, withdrawal, and DSM-IV
symptoms, were significantly associated with greater self-reported impulsivity on the BIS.

Interestingly, the relationship between the MA use severity factors (i.e., MA Use and MA
Use Related Problems) and the behavioral measures of impulsivity remained nonsignificant
in the final model, suggesting that response inhibition and delay discounting may not be
associated with the level of severity of MA use. These findings are surprising, given other
clinical and preclinical studies that have shown that individuals with MA use disorders
exhibit greater difficulty with response inhibition (Monterosso et al., 2005) and discount
delayed rewards more steeply (Hoffman et al., 2006) than healthy controls. The current
findings suggest that these behavioral measures of impulsivity may be better at
distinguishing between users and non-users than predicting levels of MA use severity.
Similarly, Monterosso and colleagues (2005) found an association between worsened
performance on the SST and recent amount of MA used (in grams), but no relationship with
performance and frequency of use in a small group of MA abusers (n = 11). Hoffman et al.
(2006) reported that variables of MA use, such as severity of MA use, years of use, and
average amount used daily (in grams), were not related to any neuropsychiatric variables,
although it is unclear if the authors included the DDT in that analysis. The current findings
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suggest that, in a much larger sample (n = 177), response inhibition and delay discounting
may not be affected by severity of MA use as captured by both MA use related problems and
MA use. However, there are a few potential explanations for these results that warrant
discussion. It may be the nature of the tasks precludes the detection of a significant
relationship between MA use and behavioral measures of impulsivity. For example, Bickel
and colleagues (2011) found that the rate of delay discounting varied depending on the
commodity being offered such that stimulant users tended to discount delayed rewards of the
drug at higher rates than money. Thus, it is possible that the results found in this study may
have differed if the commaodity of reward was drug rather than money. Another important
point of discussion is the role that acute intoxication may play in performance on behavioral
measures of response inhibition and delay discounting as some research has shown that
these measures of impulsivity have been impacted by acute stimulant administration
(Fillmore and Rush, 2002; Johnson et al., 2017). This consideration is important to note
because it may not be the case that MA use severity is not related to these behavioral
measures of impulsivity, but rather it may be the null finding is a product of the conditions in
which they were captured.

Findings from the current study may have implications for treatment. In a recent multisite
treatment study, MA-dependent individuals’ scores on a subscale of the BIS, which has been
thought to capture acting without thinking, were related to treatment non-completion rates (¢
= 0.53; Winhusen et al., 2013). These findings suggest that self-reported impulsiveness on
the BIS may be useful in predicting those at risk of treatment dropout. The current study
may be useful to clinicians as both the BIS (Winhusen et al., 2013) and the MA Use Related
Problems factor could potentially be utilized to identify patients at increased risk for not
completing treatment.

The findings should be considered in light of the strengths and limitations of the study.
Although the sample size is considered large for the nature of the population, it is not
sufficiently powered for moderation analyses of sample characteristics such as the influence
of ethnicity and gender within the specified SEM model. Further, this was a cross-sectional
examination of regular users of MA, thereby precluding causal inferences about the
progression of the disorder within individual participants and about the causal relationships
between MA use severity and impulsivity dimensions. Future research might address these
limitations by increasing sample size and investigating these relationships in a longitudinal
design. Lastly, generalizability of the findings is limited due to the exclusion of treatment-
seeking individuals, those who met criteria for a lifetime DSM-IV diagnosis of psychiatric
disorders, and current use of psychoactive drugs (other than MA or marijuana). However, as
this study was initially part of a larger-scale MA administration study (Ray et al., 2015), the
exclusionary criteria were developed with safety and ethical considerations in mind.

Despite the limitations, there are several strengths of the present study. This study used a
multivariate approach that simultaneously accounted for clinical variables of MA use
problems (e.g., withdrawal, craving, and DSM-IV symptoms of abuse/dependence) to
examine the relationship between MA use severity and measures of impulsivity. This
approach is thought to better capture an existing relationship between MA use severity and
impulsivity, as it is able to account for multiple variables, associations, and error,
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concurrently. The current study is unique as it examined impulsivity in the context of a range
of MA use related problems. Because impulsivity differences between MA users and control
individuals have been established in the literature (e.g., Dean et al., 2012), the current study
advances the field by examining the continuous relationship between MA use and these
constructs within a group of individuals who regularly use MA. Additionally, the study was
able to examine these relationships through the use of multiple variables for each construct,
allowing for a more in-depth and reliable evaluation of the associations between MA-use
related problems and impulsivity. Lastly, a considerable strength of the study was the
development of a clinically relevant MA Use Severity factor comprised of measures of
withdrawal, craving, and DSM-IV abuse/dependence symptoms. As the field awaits
improvements in evidence-based treatments for stimulant use disorders, having instruments
that facilitate the evaluation of MA use severity may enable tailored approaches to improve
the efficacy of current treatments.

In conclusion, the current findings extend previous research examining the relationship
between MA use and the BIS (e.g., Lee et al., 2009; Tziortzis et al., 2011; Winhusen et al.,
2013) by providing additional evidence for increased self-reported impulsivity among MA
users. Additionally, the findings further support the multidimensionality of the impulsivity
construct and highlight the importance of separately evaluating the distinct dimensions.
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Highlights
. Non-treatment seeking methamphetamine (MA) users completed impulsivity
assessments.
. Analyses examined dimensions of impulsivity in relation to MA use severity.

. Higher severity of MA use predicted higher self-reported impulsivity.
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Figure 1.
Results for the initial structural equation model for the relationship between MA use severity

and impulsivity. Mote: MA Urge Questionnaire (MAUQ); age of onset of MA use (Onset);
number of diagnostic criteria met for MA use disorder (SX_Count); number of days using
MA out of the 30 days (Frequency); MA Withdrawal Questionnaire (MAWQ); total years
using MA (Yrs_Use); Barratt Impulsivity Scale (BIS); stop signal delay ladder 1 (SSD1);

stop signal delay ladder 2 (SSD2); and mean go reaction time (MGRT).
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Figure 2.

The final structural equation model for the relationship between MA use severity and
impulsivity. Model revised to improve fit. Mote: MA Urge Questionnaire (MAUQ); age of
onset of MA use (Onset); number of diagnostic criteria met for MA use disorder
(SX_Count); number of days using MA out of the 30 days (Frequency); MA Withdrawal
Questionnaire (MAWQ); total years using MA (Yrs_Use); Barratt Impulsivity Scale (BIS);
stop signal delay ladder 1 (SSD1); stop signal delay ladder 2 (SSD2); and mean go reaction
time (MGRT).
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Demographic and methamphetamine use variables for the study sample (N = 177)

Table 1.

Drug Alcohol Depend. Author manuscript; available in PMC 2019 June 01.

Variable Mean (SD) | Frequency (%)
Age 35.44 (8.8)
Sex (Male) 127 (71.5%)
Ethnicity
Caucasian 54 (30.5%)
African American 39 (22.0%)
Asian 5 (2.8%)
Latino 57 (32.2%)
Native American 1(0.6%)
Multiple Ethnicities 20 (11.3%)
Education (years) 12.64 (3.0)
Age of First Use 22.79(7.9)
Years of MA Use 12.53 (8.6)
Met Criteria for Abuse Only 17 (9.6%)
Met Criteria for Dependence Only 35 (19.8%)
Met Criteria for Abuse & Dependence 115 (65.0%)
Met No Diagnosis 2 (1.1%)
Diagnostic Orphan 8 (4.5%)
Average Symptom Count 5.90 (2.4)
Symptom Count
0 2 (1.1%)
1 4 (2.3%)
2 7 (4.0%)
3 23 (13.0%)
4 16 (9.0%)
5 25 (14.1%)
6 24 (13.6%)
7 27 (15.3%)
8 22 (12.4%)
9 16 (9.0%)
10 7 (4.0%)
11 4 (2.3%)
Days of MA Use in Past 30 Days 19.0 (8.8)
MA Use Questionnaire 17.36 (11.5)
MA Withdrawal Questionnaire 15.27 (11.5)
Beck Depression Inventory 13.50 (10.2)
Beck Anxiety Inventory 9.84 (10.2)
Primary Route of Administration
Smoke 110 (74.8%)
Inject 10 (6.8%)
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Variable Mean (SD) | Frequency (%)
Snort 23 (15.6%)
Ingest 4 (2.7%)

Fagerstrom Test of Nicotine Dependence 5.54 (2.5)
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Table 2.

Pearson bivariate correlations between demographic, MA use variables, and impulsivity indicators

Page 18

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. Age 1
2. Education (years) -0.11 1
3. Yearsof MAUse (g5g* _g17* 1
4. Ageof FirstUse  g47* 0.08 —04a* 1
5. Frequency of -0.06 0.02 0.11 —021F 1
MA Use
6. MAUQ -006 -0.02 0.04 -012 011 1
7. MAWQ -006 -011 -0.02 -008 0.08 030 1
8. Average 0.09 -0.13 0.22* -0.14 0‘17* 0.31 0.40* 1
Symptom Count
9. Barratt -003 -005 2% -029% 009 029" 049 045" 1
Impulsivity Scale
10. Small k 026 -018% 022% 0.089 0039 0.09 009 012 -002 1
11. Medium k 021% 012 gop*  0.02 004 004 010 007 -005 (7g* 1
12. Large k 0.13 -004 012 0.04 0.12 0.08 012 0.09 -0.009 73* o075* 1
13. Stop Signal 0.03 0.08 0.05 -0.06 0.01 007 010 -0.03 014 -0.05 -004 -0.08 1
Delay Ladder 1
(Ssb1)
14. Stop Signal 0.05 0.09 0.003 0.03 -0.04 005 006 -0.04 005 -002 -0001 -0.005 @go* 1
Delay Ladder 2
(Ssb2)
15. Mean Go 020% 0.001 0.09 0.09 -0.04 002 004 -0.01 0.02 0.03 0.05 0.08 057% o069F 1
Reaction Time
(MGRT)
*
p<.05

Drug Alcohol Depend. Author manuscript; available in PMC 2019 June 01.




	Abstract
	Introduction
	Methods
	Participants
	Procedures
	Measures
	Individual differences measures.
	Methamphetamine use severity.
	Impulsivity battery.

	Data analysis

	Results
	SEM model testing

	Discussion
	References
	Figure 1.
	Figure 2.
	Table 1.
	Table 2.



