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Abstract

The quantification method for collecting self-reported marijuana use data is not standardized as it
is for alcohol or cigarettes, which presents a methodologic challenge for marijuana use disorder
treatment studies. Serum and urine markers of marijuana use have a long half-life, limiting their
utility as a clinical trial outcome measure. Structured calendar-based interview procedures can
accurately measure the frequency of self-reported marijuana use, but are unable to reliably address
issues such as quantity of use or potency. This study compared the quantity and assigned-dollar
value among users of blunts, joints, and pipes enrolled in two clinical trials testing
pharmacotherapies for marijuana dependence. The timeline follow-back method was modified to
incorporate using a surrogate substance to represent marijuana to enable participants to estimate
the amount and value used. Blunt users were mostly black and Hispanic, while users of joints and
pipes were primarily white. Participants reported that they placed 50% more marijuana in blunts
than in joints and placed more than twice the amount of marijuana in blunts than in pipes. These
findings demonstrate the feasibility of using a surrogate weight estimation procedure to augment
calendar-based methods of measuring self-reported marijuana use. Individual variability in use
practices limits the utility of this method to estimating within-subject comparisons, rather than
between subject comparisons.
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1. Introduction

Marijuana use is difficult to quantify because the serum or urine markers of marijuana use
have a long half-life and the methods for measuring individual use practices (e.g., joint,
blunt or pipe) are not standardized. Recent marijuana use in a previously abstinent
individual can be detected by testing for biological markers. However, biological methods
are imprecise at detecting changes in use patterns or in measuring the recent achievement of
abstinence in individuals regularly using marijuana, since biological markers of marijuana
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use can persists for several weeks (Huestis and Cone, 1998a; Huestis et al., 1996). It may be
possible to measure changes in marijuana use behavior by utilizing quantified measurements
of biological markers of marijuana use, as has been developed for cocaine use (Preston et
al., 1997), but such methods are still being developed for marijuana use (Huestis and Cone,
1998a). Therefore, the scenario for marijuana use disorders is similar to alcohol use
disorders; biological methods for measuring substance use behavior are imprecise (Buchan
et al., 2002) and the optimal method for measuring substance use intake is self-report
confirmed by biological methods (Lennox et al., 2006a; Lennox et al., 2006b).

Calendar-based methods of collecting self-report substance use data, such as the timeline
follow-back method (Litten and Allen, 1992), have been standardized and validated for
collecting alcohol and other substance use data (Fals-Stewart et al., 2000). Alcohol and
cigarette use is easily quantifiable because the substances are legal and the potency and
standardized quantity of these commercially available products is known. With marijuana,
there is variability in the potency and cost (Johnson and Golub, 2007). How much marijuana
is typically placed in a blunt, joint or pipe has not been described.

Since substance use disorder clinical trials frequently use the change in substance use
behavior (i.e., amount used per using day) as the primary outcome measure, relying on
imprecise measurements of use can introduce noise and obscure treatment effects. In order
to improve the methodology of self-reported marijuana use, we developed a modification of
the timeline follow-back method (Litten and Allen, 1992) for marijuana use, using not only
a calendar procedure to record when marijuana use occurred, but also incorporating a
measurement procedure using a surrogate substance (oregano) to represent marijuana, with
which participants estimate the weight of marijuana used for each day of the study period,
much like the “bar set” of glassware commonly used for estimating the volume of alcoholic
beverages for the alcohol timeline follow-back procedure. Our pilot use of this procedure
describes the baseline use patterns for 251 marijuana-dependent individuals for the 30 days
prior to clinical trial enrollment.

2. Methods
2.1. Participants

Participants were 251 individuals enrolled in two marijuana dependence pharmacotherapy
trials at a university-based treatment clinic between December 1, 2004 and March 31, 2009.
Both trials were randomized double-blind pharmacotherapy trials; one was directed at co-
occurring cannabis dependence and major depression or dysthymia (n=90) and the other was
directed at cannabis dependence alone (n=161). Recruitment methods for both of the clinical
trials were similar and consisted primarily of paid advertisements, internet sources, and
clinical referrals. Research protocols were approved by the Institutional Review Board
(IRB) of New York State Psychiatric Institute. All participants provided written informed
consent prior to study entry and were provided with reimbursement for travel expenditures
and for completing study measures.

2.2. Data Collection

Demographic information, including age, gender, ethnicity, race, marital status, education,
and employment, was collected during the screening assessment for potential clinical trial
participation.

At the time of study enrollment participants were asked to complete a structured timeline
follow-back interview designed to evaluate self-reported marijuana use. The initial phase of
the interview asked participants: 1) their preferred method of use (e.g., joints, blunts, pipe,
or ingestion); the pipe category included water pipes (i.e., “bongs”), small portable linear
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pipes (i.e., “one-hitters” or “bats”), and other variations of pipes. 2) To estimate the amount
of marijuana used in the preferred method, by using a surrogate substance (oregano); and 3)
to estimate the dollar value they would assign to the amount of marijuana measured in
question 2. Rolling paper and the leaf cigar wrappers (Phillies Blunt) were available for
assisting in estimating the amount typically used. Pipe users used oregano to estimate the
typical amount of marijuana placed in the pipe for each episode of use. The amount of
surrogate substance, oregano, was weighed to the hundredth gram and recorded.

The second phase of the interview was to complete a calendar procedure for the 30 days
prior to study entry where an amount in grams was entered for each day. As part of the
structured interview, if marijuana was shared with others, the amount estimated was divided
by the number of individuals in order to attribute only the proportion used by the study
participant.

2.3. Data Analysis

3. Results

All data were entered into SPSS (SPSS for Windows, 2009). Differences among groups in
categorical variables (race, gender, marital status, and employment status distributions) were
analyzed using the Chi-Square test for independent samples. Differences among groups on
measures with continuous variables (age and education) were analyzed using independent
sample t-tests. The weight in grams per unit of use, the value in US dollars assigned to the
quantity of marijuana used, and the cost per gram in US dollars were found to have a high
degree of skewness and a high ratio of skewness to standard error of skewness, indicating a
non-normal distribution and therefore Kruskal-Wallis test was performed. Alpha = 0.05 was
set as the level of significance for all 2-tailed analyses.

Characteristics of participants by preferred method of marijuana use are in Table 1. These
data were collected at a single time point for each participant prior to clinical trial entry. No
participants reported ingestion (i.e., eating or drinking as tea) as the primary method of use.
Users of joints were older and had a greater proportion of women and whites. Pipes were
used primarily by whites and rarely by blacks. Users of blunts were primarily black and
Hispanic. Pipe users reported the highest education level and had a greater proportion of
married and employed individuals. Blunts contained 1.5 times the amount of marijuana
compared to joints and 2.5 times compared to pipes. Pipe users reported a higher value per
gram in dollars than blunt or joint users.

Because the different method of use categories had an uneven racial distribution, in
particular that blunt users were primarily black, the possibility that the results were due to
the demographic distribution was investigated. A linear regression model tested in 2 steps
the effects of use method and race. The method of use had a significant effect on the dollar
value estimated (r2 = 0.09; F(2,247) = 11.9; p < 0.001). After accounting for method of use,
black racial status did not have a significant effect on the results (r2 = 0.001; F(1,246) =
0.28; p = 0.601).

4. Discussion

These data provide previously unavailable information about marijuana use practices among
marijuana-dependent clinical trial participants, including important demographic differences
among the different methods of marijuana use. Additionally, the feasibility of using a
surrogate substance as a marker of self-reported marijuana use in a timeline follow-back
procedure is demonstrated. These data call into question the assumptions made in the Global
Appraisal of Individual Needs (GAIN) (Dennis et al., 2006), which suggests that one blunt is
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equivalent to two to six joints. The results of this study suggest that in treatment-seeking
marijuana users the correct ratio is closer to 1.5 joints per blunt. However, the large reported
variance suggests that any strict formula is unlikely to be a useful predictor. Assuming an
individual participant consistently estimates their cannabis use and tends to buy marijuana of
similar potency, within-subject comparisons of self-report data over time arguably have face
validity. However, given the expected variability in potency, and taking into account the
variance in estimating standard use units of marijuana (e.g., joints or blunts) and dollar-
value reported in this study, the validity of using the self-reported amount of marijuana as a
basis for between subject comparisons is questionable. That is to say, measuring the change
in the self-reported amount of marijuana used over time (e.g., change in amount “joints”
used per using day) within a subject appears to be a more appropriate approach to data
analysis than making comparisons between subjects (e.g., comparing treatment group mean
amount of “joints” used per using day).

The modification of the timeline follow-back procedure described in this study addresses
some of the methodological challenges of accurately measuring self-reported marijuana use,
but important problems remain unsolved. One critical issue is that there is no way to
standardize potency among participants or even for the same participant at different points in
time. It is known that marijuana potency and cost in the community varies greatly (Johnson
and Golub, 2007; Sifaneck et al., 2007). A logical approach would be to measure the THC
potency of marijuana used by participants, but legal and ethical considerations make this
unfeasible. Using cost as a proxy for potency is arguably the most feasible option.

The role of urine toxicology testing for measuring changes in marijuana use is not fully
developed. Detecting THC or other biological markers of marijuana use in the serum, saliva,
urine or hair (Huestis et al., 2007) is most accurate in determining that a participant has not
recently been abstinent from marijuana use. These biological measurements are less useful
for detecting reductions or cessation of use. Urine cannabinoid measurement can remain
positive for several weeks in regular marijuana users (Huestis and Cone, 1998b). A possible
use of the surrogate marijuana timeline follow-back procedure described here is to provide
data for developing a method to correlate urine cannabinoid metabolite data and marijuana
use patterns.

An important limitation of this study is that no biological or other method of measurement
was used to confirm the self-report data. However, there were no contingencies based on the
outcome of the self-reported data, so a directional bias is unlikely. Another important
limitation is that the study population consisted of marijuana-dependent clinical trial
participants, which is not necessarily representative of marijuana-dependent individuals in
the community or presenting for treatment in other settings. The two clinical trials required a
minimum amount of marijuana use per week for study entry, which is likely to have selected
for a more heavily using population, which in turn influenced the results. The relationship
between the density of oregano used in the study and the density of marijuana in the
community is unknown. For this reason, the weight data collected can only be used as a
relative unit of measure for making comparisons among study participants.

Further research is required to develop the optimal methods for conducting clinical trials for
marijuana use disorders, and further refinement of the procedure for measuring the primary
outcome of clinical trials, marijuana use, are needed. Future studies should attempt to
correlate self-report data with biological markers and, ideally, include methods of assessing
marijuana potency. Given the differences among users of joints, blunts, and pipes, balancing
the proportion of these different methods of marijuana administration among treatment
conditions within a clinical trial should be considered.

Drug Alcohol Depend. Author manuscript; available in PMC 2012 January 15.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Page 5

References

Buchan BJ, Dennis ML, Tims FM, Diamond GS. Cannabis use: consistency and validity of self-report,
on-site urine testing and laboratory testing. Addiction. 2002; 97 1:98-108. [PubMed: 12460132]
Dennis, ML.; White, MK.; Titus, JC.; Unsicker, JI. Global Appraisal of Individual Need (GAIN):
Administration guide for the GAIN and related measures (version 5). 2006. Retrieved 12/31/2009,
from http://www.chestnut.org/li/apss/Common/Instruments/gm_5.5.0_gpra_core_review.pdf
Fals-Stewart W, O'Farrell TJ, Freitas TT, McFarlin SK, Rutigliano P. The timeline followback reports
of psychoactive substance use by drug-abusing patients: psychometric properties. J Consult Clin
Psychol. 2000; 68:134-144. [PubMed: 10710848]
Huestis MA, Cone EJ. Differentiating new marijuana use from residual drug excretion in occasional
marijuana users. J Anal Toxicol. 1998a; 22:445-454. [PubMed: 9788519]
Huestis MA, Cone EJ. Urinary excretion half-life of 11-nor-9-carboxy-delta-9-tetrahydrocannabinol in
humans. Ther Drug Monit. 1998b; 20:570-576. [PubMed: 9780137]
Huestis MA, Gustafson RA, Moolchan ET, Barnes A, Bourland JA, Sweeney SA, Hayes EF,
Carpenter PM, Smith ML. Cannabinoid concentrations in hair from documented cannabis users.
Forensic Sci Int. 2007; 169:129-136. [PubMed: 16963215]
Huestis MA, Mitchell JM, Cone EJ. Urinary excretion profiles of 11-nor-9-carboxy-delta 9-
tetrahydrocannabinol in humans after single smoked doses of marijuana. J Anal Toxicol. 1996;
20:441-452. [PubMed: 8889681]
Johnson BD, Golub A. The potential for accurately measuring behavioral and economic dimensions of
consumption, prices, and markets for illegal drugs. Drug Alcohol Depend. 2007; 90 1:516-26.
[PubMed: 16978801]
Lennox R, Dennis ML, lves M, White MK. The construct and predictive validity of different
approaches to combining urine and self-reported drug use measures among older adolescents after
substance abuse treatment. Am J. 2006a; 15 1:92-101.
Lennox R, Dennis ML, Scott CK, Funk R. Combining psychometric and biometric measures of
substance use. Drug Alcohol Depend. 2006b; 83:95-103. [PubMed: 16368199]

Litten, R.; Allen, J. Totowa, NJ. The Humana Press Inc.; 1992. Measuring Alcohol Consumption:
Psychosocial and Biochemical Methods.

Preston KL, Silverman K, Schuster CR, Cone EJ. Assessment of cocaine use with quantitative
urinalysis and estimation of new uses. Addiction. 1997; 92:717-727. [PubMed: 9246799]

Sifaneck SJ, Ream GL, Johnson BD, Dunlap E. Retail marijuana purchases in designer and
commercial markets in New York City: sales units, weights, and prices per gram. Drug Alcohol
Depend. 2007; 90 1:S40-51. [PubMed: 17055670]

SPSS for Windows (Version 18.0.0). Chicago: SPSS Inc.; 2009.

Drug Alcohol Depend. Author manuscript; available in PMC 2012 January 15.


http://www.chestnut.org/li/apss/Common/Instruments/gm_5.5.0_gpra_core_review.pdf

Page 6

Mariani et al.

NIH-PA Author Manuscript

1583 SHHIEM-IBXSIM,,

10000> [ eTOV | (o1n)zer | (0T 62T (ry) 601 (@s) sejiop sn ut wedb Jad snfep
10000> | eS9Y re) sy 01 g9 (ve) 06 | (@s)esnyjonun.ied siejjop sn ut enfeA
100000> | ©L00T | (y90)6e0 | (Sv°0)99°0 (17°0) 160 (@s) asn yo nun Jad sweub ul ybram
110 zee % €L % 1L % €5 pakojdwg
000 68T % 8€ % €€ % ST paLLeN
1000°0> ST (92) 96T (59T (2 ger (@s) uoieonp3 Jo s1ea

%€ % 0T %V s18y10

% €T % 8¢ % 9¢ oluedsiH

% €8 % 6V % €T aNUM

1000°0> G'66 %T % ¥T % Ly oelg
?dry

00 A % G8 % TL % S8 3[en
(%) u (%) u (%) u J9pusD
1000°0> zee (2'6) '8¢ (T'6) v'TY ('8) 6'0€ (as) 9by

X404 | (as)uesn | (as) uesin (as) ueay
anfend | sonsnels | (g2=N)adid | (08=N)3utor | (86=N)3Iunig
asn euenlire|y JO poyIsIN paltalald Aq sansiiaioeley)
T3alqelL

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2012 January 15.



