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Abstract

Resumen

Marijuana motives are a proximal variable to marijuana use. This
research aimed to adapt and validate the short form of the Marijuana
Motives Measure (MMM; Simons, Correia, Carey, y Borsari, 1998), the
MMM SF, in Spanish.

The sample comprised 232 participants (mean age = 25.11 (7.58),
50.43% males) who had tried marijuana at least once in their lifetime.
Item and Rasch analyses were performed to choose the final pool of
15 items. Confirmatory Factor Analysis (CFA) showed an adequate
b-factor structure (S_B}F(SO) = 121.30, p = .002; NNFI = .944; CFI
= .958; IFI = .959; MFI = .915; RMSEA = .047(0.029, 0.063); AIC =
-38.70), and the multi-group CFA between males and females showed
acceptable fit indices (,X*(160) = 230.01, p = .000; NNFI = .900;
CFI = .924; IFI = .927; MFI = .860; RMSEA = .062(.043, .078); AIC =
-89.99). The questionnaire indicated metric (S_BXZW (15) =13.61, p=
.556)), scalar (S_BXZW (15) = 23.15, p=.081)) and error measurement
invariance (MX"M (15) = 8.65, p=.895)) between gender groups. The
internal consistencies and ordinal omega of the scales were between
.79 and .90. In the regression analysis, enhancement, coping and low
conformity motives predicted frequency and quantity of marijuana
smoked. The best predictor of frequency and quantity consumed
during the heaviest smoking period was enhancement, while coping
and, to a lesser extent, low conformity, were the only predictors of
cannabis-related problems when marijuana frequency and quantity
were controlled for.

The MMM SF shows adequate psychometric properties and is a
suitable instrument to assess marijuana motives, especially during
time-limited sessions.

Keywords: Marijuana motives; Cannabis; MMM SF; Psychometric

properties; Marijuana outcomes.

Los motivos de consumo son una variable proximal al uso de
marihuana. Este estudio pretende adaptar y validar la version espanola
breve del Marijuana Motives Measure (MMM; Simons, Correia, Carey,
y Borsari, 1998), el MMM SF.

La muestra estaba compuesta por 232 participantes (edad media =
25,11 (7,58), 50,43% hombres) que habian probado la marihuana al
menos una vez. Se realizaron andlisis de los items y de Rasch para
seleccionar los 15 items. El Anilisis Factorial Confirmatorio (AFC)
mostré una estructura de cinco factores adecuada ( S_BXZ(SO) =121,30,
$p=,002; NNFI = 0,944; CFI = 0,958; IFI = 0,959; MFI = 0,915; RMSEA =
0,047(0,029, 0,063); AIC =-38,70), y el AFC multigrupo entre hombres
y mujeres mostré indices de ajuste aceptables (,X*(160) = 230,01, p
=,000; NNFI = 0,900; CFI = 0,924; IFI = 0,927; MFI = 0,860; RMSEA =
0,062(0,043, 0,078); AIC =-89,99). El cuestionario mostré invarianza
métrica (S_BXZM(IB) =13,61, p=,556)), escalar (S_BX*’W(IB) =23,15, p=
,081)) y de los errores de medida (S_BXZM (15) = 8,65, p=,895)) entre
grupos de género. Los alfas de Cronbach y omega ordinal de las escalas
fueron de 0,79 a 0,90. Los motivos de animacién, afrontamiento y
bajos motivos de conformidad predijeron el consumo de marihuana.
El mejor predictor durante la época de mayor consumo fueron los
motivos de animacién, mientras que los motivos de afrontamiento,
y en menor medida los bajos motivos de conformidad, fueron los
mejores predictores de los problemas derivados una vez se control6 el
efecto de frecuencia y cantidad fumada.

El MMM SF presenta unas propiedades psicométricas adecuadas y es
una medida ttil para evaluar los motivos de consumo de marihuana,
especialmente durante sesiones de evaluacion con tiempo limitado.
Palabras clave: Motivos de consumo de marihuana; Cannabis; MMM
SF; Propiedades psicométricas; Variables de consumo de marihuana.
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Development and Validation of the Marijuana Motives Measure Short Form

annabis (marijuana) is the most widely used il-

licit drug worldwide (UNODC, 2015). In 2013,

an estimated 181.8 million people aged 15-64

years used cannabis for nonmedical purposes
(uncertainty estimates 128.5-232.1 million) (UNODC,
2015). Cannabis acutely impairs several cognitive function
components, and its use is a risk factor for traffic fatalities,
cardiovascular and psychotic symptoms, among others
(WHO, in press). For these reasons, it is important to pre-
vent and reduce cannabis use and, to do so, it is important
to know the reasons why people smoke this drug.

One of the most widely used questionnaires to assess
cannabis smoking motives is the Marijuana Motives Meas-
ure (MMM; Simons et al., 1998). The MMM was developed
by Simons et al. (1998), and is based on the Drinking
Motives Questionnaire-Revised (DMQ-R) developed by
Cooper (1994) to assess reasons for alcohol consumption.
Consequently, the MMM (Simons et al., 1998) is composed
of four marijuana smoking motives based on the (a) type
of reinforcement desired (positive or negative reinforce-
ment) and (b) the source of reinforcement (internal or
external). Crossing these two dimensions results in four
distinct marijuana motives: social motives (external, pos-
itive) refer to smoking to facilitate social relationships;
enhancement motives (internal, positive) refer to using
cannabis to increase positive affect; conformity motives
(external, negative) relate to smoking to form part of a
group of people; coping motives (internal, negative) relate
to smoking cannabis to manage negative affects. Simons
et al. (1998) also added a fifth type of marijuana motive,
expansion motives, which refer to smoking cannabis to be
more creative and original, to understand things different-
ly, or to be more open to experiences. This five-factor ques-
tionnaire structure has received support from exploratory
(Chabrol, Ducongé, Casas, Roura, & Carey, 2005; Simons
et al., 1998) and confirmatory factor analyses (Zvolensky
et al,, 2007). The resulting five scales showed good inter-
nal consistencies with Cronbach’s alphas of .70 or higher
(Chabrol et al., 2005; Simons et al., 1998; Zvolensky et al.,
2007). However, recent studies conducted with the MMM
have found that some factor loadings of the original items
were inadequate (Benschop et al., 2015). These items (2,
8, 9 and 16) were the same as those removed from the
short versions of the DMQ-R (Kuntsche & Kuntsche, 2009;
Mezquita et al., 2018).

Regarding sources of evidence for concurrent and pre-
dictive validity, and similarly to those found with alcohol, it
seems that each marijuana motive type relates differently
to cannabis outcomes (Simons et al., 1998). Cross-sectional
studies with the MMM (Simons et al., 1998) have found
that enhancement motives are related to cannabis use
(Buckner, 2013; Foster, Allan, Zvolensky, & Schmidt, 2014;
Simons, Simons, & Spelman, 2016), and also with canna-
bis-related problems through cannabis use (Simons, Gaher,

Correia, Hansen, & Christopher, 2005). Coping motives
have been related to cannabis use, cannabis-related prob-
lems (Buckner, 2013; Buckner & Zvolensky, 2014; Buckner,
Zvolensky, & Schmidt, 2012; Foster et al., 2014; Simons et
al,, 2016) and cannabis dependence (Moitra, Christopher,
Anderson, & Stein, 2015). Expansion motives have been
associated with cannabis frequency and cannabis depend-
ence in females with borderline symptomatology (Chabrol
et al., 2005), and also with cannabis-related problems in a
sample of current cannabis users (Buckner & Zvolensky,
2014). Finally, social motives and conformity motives have
been negatively related to cannabis frequency (Buckner,
2013; Buckner & Zvolensky, 2014), while only conformity
motives have been positively related to cannabisrelated
problems (Buckner et al., 2012; Foster et al., 2014).

Very few prospective studies about marijuana motives
and related outcomes have been conducted. Anderson,
Sitney and White (2015) assessed 434 community recruited
youths and found that positive reinforcement use motives
were associated with increased cannabis use and canna-
bis-related problems, while negative reinforcement motives
predicted cannabis-related problems when controlling for
past marijuana use motives and behaviors. Expansion mo-
tives in adolescence have been related to lower cannabis
use in emerging adulthood. Liebregts et al. (2013) found
that coping motives predicted marijuana dependence in a
cohort of frequent cannabis users.

The general aim of the present research was to develop
a short version of the MMM that may facilitate the inclu-
sion of cannabis-smoking motives in surveys, or in preven-
tion or treatment programs, for which administration time
and space are limited (Kuntsche & Kuntsche, 2009). We
intended to develop a short version that includes the items
that really works properly to assess marijuana motives and
to delate others that have been shown to not help assess
the construct (Benschop etal., 2015). Specifically, the aims
of the present research were to: 1) translate and adapt the
MMM into Spanish; 2) create a short version of the meas-
ure using Item and Rasch analyses; 3) explore the structure
of the short questionnaire version; and 4) study criterion
validity sources of evidence of the questionnaire. We hy-
pothesized that in spite of item reduction, MMM SF will
show a structure, reliability indices and evidence to predict
cannabis outcomes that are at least as good as the original
MMM.

Method

Participants

The original sample was composed of 390 participants.
However, as in previous studies about motives, we analyzed
only the data of those who had tried marijuana at least once
in their life. Of the remaining 236 respondents, two did not
complete the MMM, and two answered the questionnaires
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apparently by chance. The final sample was composed of
232 participants (50.53% males, Mage= 25.11, SD = 7.58),
whose age range went from 16 to 58 years. The rest of the
descriptive sample data is presented in Table 1.

Table 1. Descriptive Data of the Final Sample of 232 Participants.

Descriptive data :/c‘;t(;fl?a;ple
Level of education completed  Elementary school 9.05
High school 53.02
University degree 37.98
Level of income Less than €450 55.17
€450 to €900 15.52
€900 to €1500 16.38
€1500 to €2100 8.19
€2100 to €2700 4.31
€2700 to €3600 0.43
Family level of income Less than €450 14.36
€450 to €900 21.03
€900 to €1500 24.10
€1500 to €2100 21.54
€2100 to €2700 11.28
€2700 to €3600 5.13
€900 to €1500 2.56
Live (with) Alone 9.48
Parents or family 58.62
Partner 20.26
Others (e.g., roommates) 11.64
Primary occupation Student 67.10
Worker 28.57
Unemployed 4.33

Procedure

We followed the Muniz, Flosua and Hambleton (2013)
recommendations for translating and adapting question-
naires. First after reviewing the literature, we chose the
most suitable questionnaire to assess cannabis motives.
Second, we requested the permissions to use, translate
and adapt the questionnaire. To translate and adapt the
questionnaire, two researchers experienced in psychomet-
ric test construction, and familiar with cannabis research,
translated the MMM items into Spanish. Afterward, an Eng-
lish language teacher, unfamiliar with the inventory, did
out a back translation. The analysis of the back translation
indicated the Spanish version could be considered compa-
rable to the original scale. We also took into account the
differences between the Spanish and American cultures in
which the original questionnaire was developed when we
adapted the MMM.

Sample recruitment was done following two methods.
First, the participants who attended vocational training at
different high schools in the province of Castellon (east
Spain) were assessed: Politécnico, Matilde Salvador and Sal-
vador Segui (N = 149). During assessment sessions, trained
psychologists followed standard instructions: handed out
scales, guaranteed confidentiality, and encouraged partici-
pants to provide sincere answers. In this case, the Ministry
of Education of the Valencian Government approved the
use of the battery of questionnaires in the assessment ses-
sion. Second, an online survey was devised and participants
answered the questionnaires on the Internet (N = 83).
They filled in the scales as a response to an announcement
displayed in Facebook. In this case, information about the
study, including deontological issues, was facilitated on the
first questionnaire page after being approved by the Ethi-
cal Committee of the Universitat Jaume I.

In both cases, all the respondents provided informed
consent to participate in the study, completed the ques-
tionnaires voluntarily and anonymously, and did not re-
ceive any compensation for doing so.

Measures

Marijuana use was assessed with the Cannabis and Other
Drugs Intake Scale (CODIS), which was developed by our
research group according to a variety of previous meas-
ures. CODIS includes a measure of frequency of cannabis
use in one’s lifetime (Fq life: Indicate if you have consumed
cannabis from never 0 to daily 5), frequency of cannabis use
during the week (Fq weekdays: number of days you smoke
cannabis from Monday to Thursday: 0 - 4), and at weekends
(Fq weekend: number of days you smoke cannabis from Friday
to Sunday: 0 - 3), number of joints smoked on weekdays
(Qn weekdays) and at weekends (Qn weekend), frequen-
cy of use during the heaviest cannabis smoking period
(Fq heaviest: during your heaviest smoking period, what was
the frequency you smoked from never 0 to twice a day 6) and
number of joints smoked during the week (Qn heaviest
weekdays) and at weekends (Qn heaviest weekend) during
a typical week of the heaviest cannabis smoking period.
While the questions about the number of joints smoked
were open-ended, those about frequency took a Likert
scale answer format.

The MMM (Simons et al., 1998) consists of 25 items,
and each contributes to one of five subscales: social, cop-
ing, enhancement, conformity and expansion. After taking
into account all the occasions on which they smoked mar-
ijjuana, the participants indicated how often they smoked
for the reason specified in each item on a 5-point Likert
scale that ranged from 1 (almost never/never) to 5 (almost
always/always).

The Cannabis Problems Questionnaire (CPQ; Copeland,
Gilmour, Gates, & Swift, 2005) assesses cannabis-related
problems using 27 items. The participants informed if they
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had experienced a series of consequences due to their
marijuana use in the last 3 months. Items were dichoto-
mous (yes/no). The Cronbach’s alpha of the scale in the
present sample was .90.

Missing data imputation

The missing values in the MMM in the final sample (N
= 232) were .21% of all the data. For this reason, a per-
son mean imputation approach was followed on each scale
(Bentler, 2006) in both the CFA and the Item and Rasch
analyses. In the regression analysis, pair-wise deletion of
missing values was used, although there were only 19 miss-
ing values in all in the eight cannabis use measures and
descriptive data.

Data analysis

Item selection strategies. The aim was to cut the global
scale length by keeping a suitable conceptual breadth. To
select items, the classical item analysis and the Rasch meas-
urement procedures were combined (Meyer, 2014). Joint
Maximum Likelihood Estimation (JMLE) was used. First,
item-total correlations were performed (i.e., classical item
discrimination). By taking into account number of points
on the Likert scale, the discrimination index should be .60
or higher. Second, the person-item outfit and infit were
evaluated with the Unweighted Mean Square (UMS) and
the Weighted Mean Square (WMS) fit statistics. In both
cases, values between .80 and 1.20 were recommended,
and more attention should be paid to high, rather than to
low, values (Meyer, 2014). Before running the item anal-
ysis, the dimensionality and local independence assump-
tions were confirmed.

In addition to these statistical considerations, when items
showed good indices, the items that measured different as-
pects of one motive dimension were selected. The items
that were a crucial component of a motives scale were not
removed (see Mezquita, Camacho, Suso, Ortet, & Ibanez,
2018, for a similar procedure). All the item analyses were
performed with the jMetrik software (Meyer, 2014).

Testing the questionnaire structure. After selecting
the final pool of 15 items, and similarly to previous stud-
ies done with the MMM (Zvolensky et al., 2007) and the
DMQ-R SF (Kuntsche & Kuntsche, 2009; Mezquita et al.,
2018), a correlated CFA of five factors was performed. Oth-
er competing models derived from the literature with the
DMQ-R (Cooper, 1994; Hauck-Filho, Pereira & Cooper,
2012) were also performed: a unidimensional model in
which all the items loaded in one single factor; a bifactor
model that compared positive (social, enhancement and
expansion) and negative (coping and conformity) rein-
forcement; a bifactor model that compared internal (en-
hancement, coping and expansion) and external (social
and conformity) sources.

For all the structural equation modeling analyses, Sator-
ra-Bentler’s robust method was employed since our data
were non normally distributed. To consider that a model
has an excellent fit, the _ x* must be non significant, but this
is uncommon in CFA. So using other fit indices to compare
competing models is interesting: Non Normed Fit Index
(NNFI), Comparative Fit Index (CFI), Incremental Fit In-
dex (IFI), McDonald’s Fit Index (MFI), Root Mean Square
Error of Approximation (RMSEA), and Akaike’s Informa-
tion Criterion (AIC). Lower AIC values indicate a better fit.
A model with NNFI, CFI, IFI, and MFI > .90, RMSEA < .10
is considered an acceptable fit, and NNFI, CFI, IFI and MFI >
.95, and RMSEA < .06 an adequate fit (Byrne, 2006).

Reliability of scores. To test the reliability of the sub-
scales, the Cronbach’s alphas and ordinal omegas (Dunn,
Baguley, & Brunsden, 2014) were calculated with 95% CI
using the jMetriK software (Meyer, 2014) and the R 3.4.0
(R Core Team, 2013) software, respectively.

Measurement invariance across gender groups. Struc-
tural Equation Models (SEM) were performed to deter-
mine the measurement invariance of the questionnaire
across males and females. In the first step, the model was
tested separately for each gender group. Second, configu-
ral invariance was explored across groups by performing
a multi-group analysis between males and females. Then
metric, scalar and error invariances were tested (Milfont
& Fischer, 2010). The relative goodness-of-fit between in-
creasingly constrained models was calculated by the scaled
X difference test (Satorra & Bentler, 2001). All the
CFAs were performed with version 6.1 of the EQS software
(Bentler & Wu, 2002).

Relation between marijuana motives and marijuana out-
comes. Descriptive analyses, Pearson’s correlations and re-
gression analyses were performed by SPSS 22 (IBM Corp,
2013). Eight different regression analyses were performed
in which the gender and age effect were controlled for. In
these analyses, marijuana motives were the independent
variables, while marijuana outcomes were the dependent
variables. For cannabisrelated problems, an additional
regression analysis was performed that also controlled for
cannabis use frequency and quantity.

Results

Item selection

The Item and Rasch analyses are presented in Table 2.
First by taking into account discrimination indices, items
5 and 16 from the social motives scale, item 9 from the
enhancement scale, and item 2 from the conformity scale
were deleted. Second by considering the UMS and the
WMS indices, item 15 from the coping scale and item 21
from the expansion scale were also removed. Of the re-
maining items, those crucial for the motive scale and those
that presented less overlap in content were chosen (e.g.,
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“Because I like the feeling” was kept rather than “Because
it gives me a pleasant feeling”). The final pool of 15 items,
three per scale, is presented in bold in Table 2.

Sources of validity evidence for the MMM structure

The fit indices of the correlated five-factor model of
the MMM and MMM SF scales are presented in Table 3.
While the fit indices of the MMM were not acceptable,
those presented by the MMM SF were generally adequate.
The correlated five-factor model of the MMM SF showed
also better fit indices than the unidimensional and bifactor
models (see Table 3). The factor loading, standard errors
and covariances of the five-factor model of the MMM SF
are found in Figure 1.

Measurement invariance of the scale across

Table 2. Item and Rasch Analysis of the Marijuana Motives
Questionnaire.

Subscale Items  Discrimination Difficulty UMS WMS
Iltem 3 .66 -19 .81 .85

Iltem 5 42 .87 1.38 1.70

Iltem 11 .65 -.20 .92 .90

Iltem 14 74 -.02 .65 .70

Social Iltem 16 .57 46 1.12 1.21
Iltem 7 74 -.87 .73 .73

Iltem 9 34 1.49 2.23 2.23

Iltem 10 .68 -.06 .98 .98

Iltem 13 74 -.68 71 71

Enhancement Item 18 .64 13 .95 .95
Iltem 1 .80 -14 .76 .86

Iltem 4 .78 -12 .94 .93

Iltem 6 72 -.32 1.07 1.11

Iltem 15 .69 .87 1.41 1.37

Coping Iltem 17 .80 -.28 .87 .92
Iltem 2 .55 -.89 1.43 1.53

Iltem 8 .66 1.06 .94 1.18

Iltem 12 .79 -45 .64 .75

Iltem 19 74 -.01 .98 1.05

Conformity Item 20 .84 .28 .53 .58
Iltem 21 .62 .60 1.13 1.37

Iltem 22 .76 -.40 .98 .90

Iltem 23 .83 -.18 .63 .69

Iltem 24 .68 46 91 1.11

Expansion Item 25 .69 -.48 1.09 1.05

Note. The items retained in the MMM SF are shown in bold. The content of the
items can be consulted in Simons et al. (1998).

gender groups

The sample wase split into males and females, and the
fit indices of the MMM SF were slightly worse than in the
whole sample, but were acceptable (see Table 3). Thus a
multi-group analysis was performed to test configural in-
variance, and the fit indices were also acceptable (see Table
3). The addition of constraints among the factor loading
(p X2, (15) =13.61, p=.56), means (,X* (15) =23.15, p
=.08) and measurement errors (, X* (15) =8.65, p=.90)
of males and females did not show significant reductions
in fit. This indicated that the MMM SF showed metric,
scalar and error measurement invariance between gender
groups.

Reliability of scores

Social

Enhancement

Conformity

Note. Above unidirectional arrows are factor loadings and standard errors.
Above bidirectional arrows are correlations. All factor loadings were significant
atp<.oo1.

*p <.05. **p <.01. ***p < .001. The content of the items can be consulted in
Simons et al. (1998).

Figure 1. Correlated CFA of the final
15-items solution of the MMM SF.
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Table 3. fit Indices of the Different Structural Models and the Multi-group Analysis between Males and Females of the MMM SF.

s-BX? gl p NNFI CFI IFI MFI RMSEA (90%Cl) AIC
MMM Correlated five-factor model Whole sample 497.51 265 .000 .837 .856 .859 .606 .062(.053,.070) -32.49
MMM SF  Correlated five-factor model Whole sample 121.30 80 .002 .944 .958 .959 .915 .047(.029,.063) -38.70
Unidimensional model Whole sample 549.56 90 .000 ..450 .528 .535 .371 .149(.136,.160) 369.56
Bifactorial model internal
Whole sample 509.42 89 .000 .491 568 .575 .404 .143(.131,.155) 331.42
vs. external source
Bifactorial model positive 0 ool 569.69 89 .000 .418 .507 .515 .355 .153 (141,165) 391.69
vs. negative reinforcement
Correlated five-factor model  Males 119.13 80 .003 .896 .921 .925 .846 .065(.038,.088) -40.87
Females 112.13 80 .010 .900 924 923 .870 .059(.030,.083) -47.87
Multi-group analysis ofthe = g0 olinvariance  230.01 160 .000 .900 .924 .927 .860 .062(043,.078) -89.99
correlated five-factor model
Metric invariance 239.03 175 .001 .916 .930 .933 .871 .056(.037,.073) -110.97
Scalar invariance 261.06 190 .000 .903 .925 .929 .855 .057(.038,.073) -118.94
Error variance 259.24 205 .006 .929 .944 .946 .994 .051(031,.068) -150.76
invariance
Table 4. Descriptive Analysis for the Whole Sample and Differentiating between Males and Females.
Whole sample Males Females
X SD a a X SD X SD t d
Social 5.75 2.95 .83 (.79, .88) .82 (.79, .86) 6.03 3.19 5.47 2.68 1.44 .19
Enhancement 7.09 3.41 .79 (.74, .84) .79 (.73, .83) 7.60 3.80 6.57 2.88 2.33* 31
Coping 5.05 2.84 .86 (.82,.91) .86 (.83, .89) 5.23 3.17 4.87 2.45 .97 .13
Conformity 3.68 1.88 .90 (.84, .96) .89 (.86, .91) 3.52 1.64 3.83 2.10 -1.27 -.16
Expansion 4.65 2.53 .83 (.76, .91) .86 (.83, .89) 4.86 2.66 4.43 2.38 1.32 17
Fq weekdays .67 1.30 .90 1.44 45 1.10 2.66** .35
Fg weekend .79 1.12 .90 1.18 .68 1.03 1.46 .20
Qn weekdays 1.29 3.27 1.67 3.70 .89 2.72 1.80 24
Qn weekend 1.65 3.16 2.09 3.72 1.21 2.37 2.12* .28
Fg heaviest 3.33 1.99 3.54 2.12 3.11 1.83 1.63 .22
Qn heaviest
weekdays 4.14 6.74 5.50 7.90 2.76 4.98 3.13** 41
Qn heaviest
weekend 4.77 6.19 5.82 7.05 3.70 4.99 2.63** .35
Cannabis-related
problems 2.51 3.99 3.26 4.66 1.75 3.01 2.92** .38

Note. Fq weekdays = frequency of cannabis use during the week; Fq weekend = frequency of cannabis use at the weekend; Qn weekdays = number of joints smoked
on weekdays; Qn weekend = number of joints smoked at the weekend; Fq heaviest = frequency of use during the heaviest cannabis smoking period; Qn heaviest
weekdays = number of joints smoked during the week in a typical week of the heaviest cannabis smoking period; Qn heaviest weekend = number of joints smoked
at the weekend in a typical week of the heaviest cannabis smoking period. Cronbach’s alphas and ordinal omega coefficients with 95% CI. Cohen’s d values of o.20,
0.50, and 0.80 correspond to the small, medium, and large effect sizes, respectively (Cohen, 1992).

*p<.05. **p<.o1. ***pc 001,
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Table 5. Pearson’s Correlation Analyses Between Cannabis Motives and Cannabis-related Outcomes.

Social Enhancement Coping Conformity Expansion

weekdays Weekends weekdays weekends heaviest

Qn Qn Cannabis-
heaviest heaviest related
weekdays weekend problems

Fq Qn Qn Fq

Social 59*** R A 30*** .38*** .12
Enhancement 52x*x .10 L62Fx* 35k
Coping L27%** L50%** 31k
Conformity - 17* -12
Expansion - 26%**

.20%* 14* 7% 24%%* 12 .16* L21%*
39%x% 3 xRH LLOFRR B R 33kkk 36%** LR
.38*** Rch Ralolel T bl T Sl N L deboll .20%* R/l
-17* -.08 -13 -13 -.10 -.10 -12

30%** 245 L28**F 30%r* A7** 14 36%x*

Note. Fq weekdays = frequency of cannabis use during the week; Fq weekend = frequency of cannabis use at the weekend; Qn weekdays = number of joints smoked
on weekdays; Qn weekend = number of joints smoked at the weekend; Fq heaviest = frequency of use during the heaviest cannabis smoking period; Qn heaviest
weekdays = number of joints smoked during the week in a typical week of the heaviest cannabis smoking period; Qn heaviest weekend = number of joints smoked at

the weekend in a typical week of the heaviest cannabis smoking period.
*p<.o5. **p<.o1. ***pcoo1.

Table 6. Regression Analyses: Cannabis Motives as Predictors of Cannabis-related Outcomes.

. Qn heaviest Qn heaviest Cannabis- Cannabis-
v Fq weekdays FqWeekends Qn weekdays Qn weekends Fq heaviest weekdays weekend related v related
problems problems
B AR? B AR? B AR? B AR? B AR? B AR? B AR? B AR? B AR?
Step 1
Sex -18** .03* -10 .01 -12 .02 -.14* .02 -11 .01 -21%% .04**  -.17* .03* -.19** .04* Sex -.09 .48%**
Age .06 -.01 .03 -.06 -.02 .02 -.01 -.01 Age -.01
Frequency 39Fk*
Quantity 32%k*
Step 2
Social =14 .19***  -01 .27*** -.08 .15*** .08 .22*** -07 .31*** -11 .14*** -06 .15*** -05 .28*** Social -.00 .05***
Enhancement .29** 23 .22% 31 Rk 34 43R 21 Enhancement .05
Coping 26%** L32%k% 26%* 28%** L23%* 19% .10 35%kx Coping .18%*
Conformity ~ -.20** - 30*** -.16* -21%* - 22%k* -.15* -13* S 247 Conformity -11*
Expansion .03 .06 .03 .01 -.06 -.07 -13 11 Expansion .09

Note. Fq weekdays = frequency of cannabis use during the week; Fq weekend = frequency of cannabis use at the weekend; Qn weekdays = number of joints smoked
on weekdays; Qn weekend = number of joints smoked at the weekend; Fq heaviest = frequency of use during the heaviest cannabis smoking period; Qn heaviest
weekdays = number of joints smoked during the week in a typical week of the heaviest cannabis smoking period; Qn heaviest weekend = number of joints smoked at

the weekend in a typical week of the heaviest cannabis smoking period.
*p<.05. **p<.o1. ***p¢.001.

The Cronbach’s alphas and ordinal omega coefficients of
the scales with 95%CI are presented in Table 4. The reliabil-
ity of all the scales went from good to excellent (all the alpha
and ordinal omega coefficients were between .79 and .90).

Sources of validity evidence: motives as predictors of
different marihuana outcomes

The descriptive analysis of the MMM SF and the mar-
jjuana outcomes are presented in Table 4. Males scored
significantly higher than females in enhancement motives,
smoking frequency during the week, smoking quantity at
weekends, the quantity of marijuana smoked during the
heaviest smoking period on weekdays and at weekends,
and cannabis-related problems. However, the effect of dif-
ferences was minor. The correlation analyses showed that

the strongest correlations were found between the internal
marijuana motives (enhancement, coping and expansion)
and the marijuana outcomes (see Table 5).

The regression analyses showed that the enhancement,
coping and low conformity motives predicted the frequen-
cy and quantity of marijuana smoked during the week and
at weekends (see Table 6). The best predictor of the fre-
quency and quantity of its use during the heaviest smoking
period were enhancement motives, which was a stronger
association at weekends than on weekdays. Although the
coping, enhancement and low conformity motives predict-
ed cannabis-related problems, the effect of enhancement
motives was not significant when the effect of frequency
and quantity was controlled for (see Table 6).
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Discussion

The aims of the present study were to translate and
adapt the MMM SF into Spanish, to explore its factor struc-
ture and reliability, and to also evaluate different sources of
its criterion validity (predicting marijuana outcomes). The
Item and Rasch analyses provided a final pool of 15 items,
three per scale, with salient factor loadings (all of which
were .71, or higher). Twelve items of the social, enhance-
ment, coping and conformity scales were the same as those
previously kept in the short DMQ-R version (Kuntsche &
Kuntsche, 2009; Mezquita et al., 2018). This is important
for future comparison studies about drug motives. If differ-
ences about drug motives are found, these might not be at-
tributed to differences in the measure as the MMM SF and
the DMQ-R SF are equivalents. The final 3-item solution of
the expansion scale was composed of the three items that
showed the highest factor loadings in the original ques-
tionnaire validation (Simons et al., 1998). The question-
naire showed also measurement invariance between males
and females. Consequently, the MMM SF is an adequate in-
strument to compare marijuana motives between genders.

Regarding the reliability of scores, Cronbach’s alphas
were all above the standard cutoff of .70, even though
shorter scales usually show lower internal consistencies
than larger ones. When the endorsement of marijuana
motives was explored in previous studies, enhancement
motives were followed by the social, expansion, coping and
conformity ones (Buckner et al., 2012; Foster et al., 2014;
Simons et al., 2016, 1998; Zvolensky et al., 2007). Howev-
er in the present research, the participants endorsed cop-
ing more than expansion motives. This was not due to a
short questionnaire length, but indicated the existence of
some cultural differences that could be explored in future
cross-cultural studies.

When exploring the intercorrelations between mo-
tives scales, the highest correlations were found between
enhancement and expansion motives. This result was ex-
pected because, as in enhancement motives, the positive
reinforcement of marijuana effects was desired in the ex-
pansion motives, and the source of reinforcement was also
internal. The lowest correlations were observed between
conformity motives and the other scales, as in previous
studies (Simons et al., 1998; Zvolensky et al., 2007).

Regarding the criterion validity sources, both coping
and enhancement motives were similarly associated with
smoking frequency and quantity during the week and at
weekends. This result differed from those found with al-
cohol as previous studies have shown that enhancement
motives are related mainly to weekend use, while cop-
ing motives are associated with alcohol use on weekdays
(Mezquita, Ibanez, Moya, Villa, & Ortet, 2014; Studer et al.,
2014). Nevertheless, some similarities between drugs were
found. enhancement motives were the best predictor of
not only smoking frequency during the heaviest smoking

period, but also of the quantity smoked on weekdays and
at weekends during the heaviest smoking period. Previous
findings on alcohol have also reported that enhancement
motives are the best predictor of heavy alcohol use and
binge drinking (Cooper, 1994; McCabe, 2002). Finally, the
fact that the association between enhancement motives
and cannabisrelated problems disappeared when con-
trolling for the effect of smoking frequency and quantity
suggested that the association was mediated by marijuana
use (Simons et al., 2005). In line with this, previous results
about motives and alcohol-related problems have offered
similar findings (Mezquita et al., 2014). Finally according
to previous studies on marijuana (Simons et al., 2005) and
alcohol (Mezquita et al., 2018, 2014), coping motives were
the best predictor of drug-related problems, even when
drug use was controlled for, which suggests that these mo-
tives are a vulnerability factor to marijuana use disorders.

A negative association between conformity motives and
all the marijuana outcomes appeared in the regression anal-
yses (Buckner & Zvolensky, 2014; Simons et al., 1998; Zvo-
lensky et al., 2007). Previous studies that included drinking
motives found similar results and offered different interpre-
tations of these findings (e.g., Grant, Stewart, O’Connor,
Blackwell, & Conrod, 2007; Mezquita, Stewart, Grant, &
Kuntsche, 2016; Kuntsche, Wiers, Janssen, & Gmel, 2010).
On the one hand, this result could be due to a suppression
effect (Grant et al., 2007). The classical definition of the
suppression effect in a regression analysis is that a potential
covariate that is unrelated to the outcome variable (i.e. has
a bivariate correlation of zero) increases the overall model
fit within regression when this covariate (i.e., conformity
motives) is added to the model (Tu, Gunnell, & Gilthorpe,
2008). However, this explanation is unlikely because even
when some correlations between conformity and marijuana
outcomes were not significant, they showed a negative as-
sociation with a tendency to significance in most cases. On
the other hand, it makes sense that people who report con-
formity motives indicate low smoking frequency and smoke
small quantities of marijuana. As for fitting in with a group,
a couple of puffs could be enough to achieve this aim; i.e.,
getting stoned might be even counterproductive for their
aim of not feeling left out (Kuntsche et al., 2010).

Finally, expansion motives were not significantly associ-
ated with marijuana outcomes in the regression analysis.
These results could be due to the high correlations found
between expansion and enhancement motives, but could
also be due to their association with coping motives (see Fig-
ure 1 and Table 5). The high intercorrelations between the
motives scales could overshadow the influence of expansion
motives on marijuana outcomes (Studer et al., 2014).

The present research has its limitations. First its sam-
ple size is modest, which also occurred in previous studies
(Simons et al., 1998; Zvolensky et al., 2007). This is partly
due to the fact that the questionnaire was designed to be
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used with participants who had tried cannabis at least once
in their life, and that cannabis use is not as frequent as
alcohol or tobacco use. However, if we consider that the
questionnaire is composed of only 15 items, our sample
size may be considered adequate. Second, the study design
is cross-sectional, and this was why it was not possible to ex-
plore the testretest reliability of the scores and the sources
of validity of the motives scales to predict marijuana out-
comes. Third, drinking motives are not the only proximal
variable to the cannabis used to be taken into account (Llo-
ret Irles, Morell-Gomis, Laguia, and Moriano, 2018). Oth-
er variables should be studied to depict a complete view of
cannabis use among smokers. Finally, the use of cannabis
could be assessed more objectively rather than with only
self-reports (Casajuana et al., 2017).

In short, the results support the notion that the MMM
SF is better (in structure validity terms), or at least as good
(in terms of its reliability of the scores and capability to pre-
dicting marijuana outcomes), as the MMM. The question-
naire appears a useful tool to assess reasons for smoking
marijuana when administrations’ time is limited, especially
when various assessment instruments are being used.
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