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ABSTRACT. Objective: Marijuana use can result in a variety of nega-
tive consequences, yet it remains popular among young adults and the
general public at large. Combined with the growing empirical support
for the benefits of medicinal marijuana as well as the steady increase in
popular opinion regarding its legalization, it is of growing importance to
identify strategies that may mitigate the harms related to marijuana use,
reduce consumption levels, and limit resulting negative consequences
among young adults who use marijuana. The purpose of this study was
to develop and conduct initial psychometric analyses on a new scale,
which we named the Protective Behavioral Strategies for Marijuana
(PBSM) scale. Method: A sample of undergraduate college students
who reported past-6-month marijuana use (n = 210) responded to the
initial pool of PBSM items and completed measures of marijuana use,

consequences from marijuana use, alcohol use, and protective behavioral
strategies for alcohol. Results: Results from an iterative principal com-
ponent analyses process yielded a single-factor structure with 39 items.
The PBSM mean composite score negatively associated with marijuana
use and consequences, with the strongest correlations evident for past-
month users. The PBSM also significantly positively correlated with
alcohol protective strategies. Conclusions: Protective behavioral strate-
gies for marijuana appear to be a measurable construct that are related to
marijuana frequency and consequences, and thus may be a useful com-
ponent of intervention and prevention programs with young adults. More
work testing the PBSM items with larger and more diverse samples of
young adults is encouraged. (J. Stud. Alcohol Drugs, 77, 441-450, 2016)

OUNG ADULTS ARE AN AT-RISK POPULATION

for marijuana use and negative consequences. During
young adulthood, marijuana use reaches its peak (Johnston
et al., 2014), with nationwide data indicating that approxi-
mately 1 in 3 young adults have used marijuana in the past
year and 1 in 5 report past-30-day use (Johnston et al., 2014;
Substance Abuse and Mental Health Services Administra-
tion, 2014). Daily marijuana use is now at its highest rate
among college students in more than three decades, and 1
in 10 non-college young adults report daily use (Johnston
et al., 2014). Young adults who use marijuana frequently
have an increased risk for a variety of short- and long-term
consequences, such as injuries and accidents, decreased
academic performance, cognitive difficulties such as memory
loss, risky sexual behavior, physical complications such
as poor lung capacity and difficulty breathing, lower self-
confidence and self-esteem, and psychological difficulties
such as increased depression and social anxiety (Buckner et
al., 2010; Hall & Degenhardt, 2009; Kalant, 2004; Looby &
Earleywine, 2007; Simons et al., 2010; Taylor et al., 2000).
Although there is evidence that heavy and chronic use of
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marijuana can be problematic for some users, recent longi-
tudinal work suggests that chronic teenage use may not be
linked to long-term physical and mental health consequences
(Bechtold et al., 2015). In addition, the benefits of medicinal
marijuana are becoming better understood (Fischer et al.,
2015). Long-standing barriers limiting medical and psycho-
logical research with marijuana and its derivatives are begin-
ning to ease, thereby opening the way for scientific study
of the therapeutic effects of the drug. These effects include
the drug’s purported ability to reduce nausea and vomiting,
stimulate appetite, promote weight gain and the sense of
taste in cancer patients, improve symptoms of chronic neuro-
pathic pain and pain associated with chemotherapy, alleviate
symptoms of spasticity associated with multiple sclerosis,
and diminish intraocular pressure from glaucoma (Grant et
al., 2012; Koppel et al., 2014). Several states in the United
States have begun legalizing recreational use, medicinal use,
and personal cultivation of marijuana. As of early 2015, 18
states had passed laws decriminalizing possession of mari-
juana, 23 had legalized medical marijuana use, and 4 had
legalized marijuana for recreational use. The societal and
cultural messages young people are receiving about the lim-
ited harms associated with recreational marijuana use may
further influence their perceptions about risks. Indeed, young
adults believe that marijuana is generally low risk and/or the
consequences following use are tolerable (Johnston et al.,
2014; Kilmer et al., 2007; Lee et al., 2009).

Given the prevalence of marijuana use among young
adults, emerging research on long-term harms, the trend in
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new legalization laws, and perceptions about the low risks
resulting from use, it is of growing importance to provide
more focused attention on reducing unwanted consequenc-
es of using marijuana rather than focusing exclusively on
prevention of use in any form (i.e., abstinence). Substance
use disorder researchers have discussed harm-reduction
principles for addressing substance use behaviors in both
recreational users and in heavy/chronic users (Marlatt et
al., 2011), with these principles informing many effica-
cious prevention and treatment strategies for addressing
young adult alcohol misuse (Logan & Marlatt, 2010).
Discussing the use of protective strategies, which are be-
haviors that one engages in to limit potential consequences
if they choose to use substances (e.g., avoiding high-risk
drinking activities like drinking games, monitoring how
much one is drinking), is one important component of
these approaches. For example, a growing empirical body
of research has investigated the use of protective behav-
ioral strategies for alcohol use, including scales for as-
sessing the behaviors (Martens et al., 2005, 2007) and
interventions centered around teaching and reinforcing the
use of these strategies while drinking (Kenney et al., 2014).
Engagement in these behaviors by drinkers has been found
to be associated with less frequent consequences and fewer
heavy drinking episodes (Borden et al., 2011; LaBrie et al.,
2010; Pearson, 2013).

The use of protective strategies among young adult
marijuana users may similarly help prevent negative con-
sequences and the development of cannabis use disorder
(CUD). Scales have been developed to assess marijuana
expectancies (Buckner et al., 2013; Torrealday et al., 2008),
motives for using (Lee et al., 2009; Simons et al., 1998),
and consequences (Copeland et al., 2005; Simons et al.,
2012) in the young adult population, and recent work has
looked at self-efficacy to employ use-reduction strategies
(e.g., confidence to use cognitive behavioral strategies to
cut down) among a community sample of marijuana users
(Davis et al., 2014a, 2014b). However, there is a need for a
broader behavioral measure of protective strategies beyond
use reduction among young people.

Present study

We designed the present study to develop a scale to mea-
sure the protective strategies young adults engage in when
choosing to use marijuana and assess its initial psychometric
properties. In addition to describing the psychometric prop-
erties of the scale, we sought to determine whether protective
strategies are linked with limited consequences and reduced
CUD risk, hypothesizing that higher scores on the newly
developed Protective Behavioral Strategies for Marijuana
(PBSM) scale (i.e., more frequent use of protective strate-
gies) would be associated with less frequent marijuana use,
fewer negative consequences, and lower scores on a measure

of cannabis use problems for young adult marijuana users.
We hypothesized that these associations would be strongest
for more recent users.

Method
Participants and procedures

Participants were recruited during two semesters at a
large, public university in the southern United States. All
students enrolled in psychology courses were eligible and
received course credit for completing an online survey. Ap-
proximately 1,500 students were eligible to complete this
and other studies available through the psychology subject
pool for course credit, of which 636 students completed the
online survey for this study. Of these, 256 (40%) denied
lifetime marijuana use and were not included in the study.
An additional 29 did not provide consistent responses on
three validity check questions, which served as a check to
remove participants with false or unreliable data. Among
the final sample of lifetime users (N = 351), we retained
the past-6-month users only (# = 210) in analyses to exam-
ine protective strategies used by regular marijuana users.
Those who used infrequently or just once or twice in their
lifetime likely did not have a chance to engage more regu-
larly in the protective strategies our measure intended to
capture. Past-6-month users reported a mean age of 22.12
years (SD = 3.87) and were 78% female. Approximately
28% reported Hispanic ethnicity, with 57% White; 16%
Black/African American; 12% Asian, Native Hawaiian, or
Pacific Islander; 2% Native American/American Indian;
5% multiethnic; and 8% other ethnicities. The sample was
matched with the broader university for race and ethnic-
ity; however, women were overrepresented. There were no
differences in age, gender, or race/ethnicity among the life-
time users and the past-6-month users retained for analy-
ses. The study was approved by the university’s Committee
for the Protection of Human Subjects.

Development of the Protective Behavioral Strategies for
Marijuana scale

The purpose of the scale was to assess protective strate-
gies that marijuana users employ before, during, after, or
instead of using marijuana to limit heavy use and minimize
potential negative consequences. Items were developed
through an iterative process around this concept. First,
each of the authors consulted the young adult marijuana
literature and discussed with colleagues well published in
the young adult marijuana field to generate lists of protec-
tive strategies for marijuana use, focusing on themes of
limiting use, manner of use, harm reduction, avoidance,
and alternative activities before, during, after, or instead of
using. Items were also generated from conversations with
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undergraduate and graduate student marijuana users to cre-
ate items that marijuana users practice. In total, we gener-
ated 73 unique strategies. Slight wording changes in items
were agreed on by the group when suggested. Next, each
of the authors rated each of the 73 strategies from 1 (poor)
to 5 (excellent) in terms of three domains: (a) the abil-
ity for the item to be measured in behavioral terms (i.e.,
is this something someone could measure by observing
themselves or others?), (b) readability/ease of understand-
ing of the item (i.e., does the wording of the item make
sense?), and (c) perceived likelihood that a marijuana user
might actually engage in the strategy to protect themselves.
Items that were rated with means of 3.0 or higher across
the five authors were retained, generating a list of 50 items
for inclusion in the testing of the scale with young adult
marijuana users. Based on wording from similar protec-
tive strategies scales for alcohol use (Martens et al., 2005,
2007), we chose a response style from 1 (never) to 6 (al-
ways) and asked participants to “Please indicate the degree
to which you engage in the following behaviors when using
marijuana/cannabis.”

Other measures

Demographics. Participants indicated their age, gender,
ethnic identity (Hispanic or non-Hispanic), and race.

Marijuana use and consequences. Participants were
asked if they had ever used marijuana (cannabis, pot, hash,
hashish) in their lifetime as well as in the past 6 months.
Past-6-month users then indicated how many days they had
used in the past month. Participants were asked to consider
“use” to mean smoking cannabis (e.g., in a joint, bowl,
pipe, bong, vaporizer) or eating cannabis (e.g., in a brown-
ie). This could be even just one hit or bite of something
containing cannabis. In addition, past-6-month users were
asked the frequency of their use on days in which mari-
juana was used in the past month: “On the days when you
used marijuana, about how many times per day did you
use? Consider times per day to be whenever you smoked
a new joint, bowl, bong, used a vaporizer, or ate a new
piece of food containing marijuana after a break of at least
30 minutes.” Past-6-month users completed the 21-item
Brief-Marijuana Consequences Questionnaire (B-MACQ;
Simons et al., 2012), which has been used in its full 50-
item form in prior work with young adults (e.g., Dvorak &
Day, 2014; o = .90 in our sample). Example items include,
“When using marijuana I have done impulsive things that I
regretted later” and “I have lost motivation to do things be-
cause of my marijuana use.” Participants indicated whether
they had experienced each of the consequences in the past
6 months. Past-6-month users also completed the Can-
nabis Use Disorder Identification Test (CUDIT; Adamson
et al., 2010), which is an eight-item measure used to as-
sess symptoms of CUD. The scale has displayed adequate

reliability in previous work with young adults (Finch et
al., 2013; Ramo et al., 2012) as well as in our sample (o
= .83). A score of 8 or more indicates hazardous cannabis
use, and scores of 12 or more indicate possible CUD.

Alcohol protective behavioral strategies and use. Use
of alcohol in the past month was assessed with two items
regarding days used and typical amount consumed. Par-
ticipants also completed the 15-item Protective Behavioral
Strategies Scale (PBSS) for alcohol use, which is a widely
used and validated questionnaire in alcohol prevention
research (Martens et al., 2005; 2007). The scale has been
frequently used in research with young adults to assess
protective behaviors used while drinking alcohol (Borden
et al., 2011; LaBrie et al., 2011; Lewis et al., 2012). It con-
tains three subscales of limiting/stopping drinking (seven
items; oo = .86), manner of drinking (five items, o = .71),
and serious harm reduction (three items, o0 = .72).

Analytic strategy

We undertook principal component analysis (PCA) as
an initial approach to determine the factor structure of the
items in the PBSM. Although the approaches typically
yield similar results, at this initial developmental stage
of the PBSM, PCA was selected over exploratory factor
analysis to summarize the data without losing much in-
formation and to explore patterns in the data rather than
restricting the data to underlying theoretical constructs
expected to emerge (Brown, 2009; Meglen, 1991). More-
over, PCA allows for the maximal amount of variance in
the correlation matrix to be accounted for, including vari-
ance unique to each variable, variance common among
variables, and error variance (Brown, 2009), which is im-
portant information to review at this initial stage. To reduce
the number of items, we ran an initial PCA and removed
items that did not load at .40 or higher. We then ran subse-
quent PCAs to generate factors that held theoretical signifi-
cance. Using the final solution of items, we then assessed
the reliability, means, standard deviations, factor loadings,
and communalities of the items in the resulting scale. Inter-
item correlation coefficients were also examined, as exces-
sively large correlations (above .90) may produce problems
with multicollinearity or suggest that the items are captur-
ing the same construct, and found no item-level correla-
tions above the .90 threshold. We evaluated convergent and
criterion-related validity to further evaluate the psychomet-
ric properties of the PBSM scale with other scales. To this
end, a correlation matrix was computed to assess bivariate
associations between the final solution and a conceptu-
ally related measure of protective behavioral strategies for
alcohol use (PBSS), past-month marijuana use frequency,
frequency of use on days in which marijuana was used,
marijuana-related consequences (B-MACQ), and CUD
symptoms (CUDIT).
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Results
Sample description

Participants reported using a mean of 8.56 (SD = 10.71)
days per month and 2.12 (SD = 3.34) times per day on mar-
ijuana-using days. Participants endorsed experiencing about
five marijuana-related consequences on average in the past
month (M = 4.60, SD = 4.71) and reported a mean score on
the CUDIT of 8.17 (SD = 6.07). The majority of the sample
(89%) also reported using alcohol in the past 30 days, with
a mean frequency of 7.11 (SD = 6.63) days in the past 30
days and 3.50 (SD = 3.03) drinks per occasion. The means of
the three PBSS subscales were 3.36 (SD = 1.22) for limiting/
stopping drinking, 3.50 (SD = 1.09) for manner of drinking,
and 4.66 (SD = 1.24) for serious harm reduction.

Principal component analysis

Statistical assumptions. Statistical assumptions for PCA
using the 50 items were satisfied, as skewness and kurtosis
levels were within reasonable limits (skew < 1.5, kurtosis <
1.8; West et al., 1995). The communalities, which indicate
how much variance in each item is accounted for by the set
of extracted factors, all had moderate strength (0.38-0.71).
The factorability of the underlying covariance matrix was
assessed via two indices. The Kaiser—Meyer—Olkin index of
sampling adequacy value of 0.89 was good (Kaiser, 1974).
Bartlett’s (1950) test of sphericity, which compares the cor-
relation matrix against the identity matrix, was also good,
%3(1225) = 5,315.01, p < .001.

Estimation specifications. The method of extraction was
principal components factor analysis, which reduces the
number of variables in the analysis by using a surrogate
factor to represent a number of variables and retaining the
variance that was present in the original variables. If multiple
dimensions are present, they would be expected to be inter-
correlated; thus, a non-orthogonal direct oblimin rotation
was used to facilitate interpretation of the extracted solution
(Abdi, 2003; Clarkson & Jennrich, 1988).

Factor structure. Initially, results produced a 12-factor
solution, according to the eigenvalue greater than 1 crite-
rion (Kaiser, 1960). However, examination of the scree plot
(Cattell, 1966) and the percent variance explained by each
of the initial eigenvalues strongly supported the existence of
one strong overarching factor, but possibly as many as four
factors. The first factor had an eigenvalue of 14.01 and ex-
plained 28.03% of the variance. The next three factors, with
eigenvalues of 3.24, 2.83, and 1.99, respectively, accounted
for a combined 16.11% of the variance. Factors 5 through
12, with eigenvalues ranging from 1.11 to 1.68 together
accounted for 21.29% of the variance. At this stage, we
removed five items with loadings less than .40 on any factor
(Table 1). Factor 1 contained 39 items; Factor 2 contained

3 items; Factor 3 contained 4 items (two items cross-loaded
with Factor 1); and Factor 4 contained 1 item, which cross-
loaded with Factor 1. No items loaded on Factors 5 through
12. As this initial solution did not yield a simple structure
for interpretation (Gorsuch, 1983) due to multiple cross
loadings, some factors with no adequate factor loadings
from items, and a lack of a unified theme within the possible
factors, the data were re-estimated to test the existence of up
to four factors.

We extracted a fixed four-factor solution and compared
this against a three-factor solution. For the four-factor solu-
tion, the one item on the fourth factor dropped below a .40
loading (Item 38; see Table 1) and we removed this item
from subsequent analyses. The three-factor solution had two
factors represented with only three items each, and each had
less than adequate reliability estimates. Factor 2 contained
Items 1, 2, and 29, the latter of which also cross-loaded on
Factor 1 (o = .68), and Factor 3 contained Items 28, 46, and
49 (o0 = .57). The items within these factors did not yield
strong theoretical justification for retaining these items as
separate factors.

Accordingly, we again re-estimated the data with the
set of 44 items remaining after the initial and subsequent
four- and three-factor PCAs with a one-factor specification
for extraction. This solution produced 39 items that loaded
highly onto the one factor, with all factor loadings greater
than or equal .40. The five items that solely loaded onto
Factors 2 and 3 were dropped because of poor loadings on
the single factor, whereas the one cross-loading item was
retained. Thus, based on conceptual interpretability and
criteria noted earlier for determining the number of factors,
corroborating evidence suggested that a unidimensional
scale was most appropriate at this time. This unidimensional
factor with 39 items explained 34.05% of the variance. The
Kaiser—-Meyer—Olkin index of sampling adequacy value of
.91 was good (Kaiser, 1974), as was Bartlett’s (1950) test of
sphericity, %2(741) = 4,265.26, p < .001. Table 1 contains
the final set of 39 items, along with their means, standard
deviations, factor loadings, and communalities in the final
single-factor model. The internal consistency reliability for
the factor, assessed with Cronbach’s alpha, was excellent (o
= .95). Analysis also revealed that deletion of none of the
items would improve the reliability of the overall scale, pro-
viding further corroboration for the creation of a one-factor
scale. All items were frequently endorsed by participants,
and no item had a mean lower than 2.8 (corresponding to a
response of “occasionally”).

Criterion-related validity. To examine the PBSM’s criteri-
on-related validity to behavioral outcomes, we evaluated the
association between the PBSM and marijuana use frequency,
marijuana use consequences from the B-MACQ, and CUD
symptoms on the CUDIT. The overall mean of the 39-item
PBSM for the full sample of past-6-month users was 4.15 (SD
= 0.96), which significantly and negatively correlated with
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TaBLE 1. Means, standard deviations, factor loadings, and communalities of PBSM items
Factor
Item M SD loading h?
4. Avoid use while spending time with family 5.13 1.35 52 .54
5. Avoid using marijuana before work or school 5.09 1.38 .65 .65
6.  Avoid using marijuana to cope with emotions 4.02 1.77 .53 49
such as sadness or depression
7. Use a designated driver (i.e., someone who has not 3.68 1.90 .62 .68
used) after using marijuana
8. Do not keep marijuana in the car, whether as a driver 4.76 1.63 48 .53
or passenger
9. Avoid bringing marijuana into events or venues where 5.32 1.23 A7 57
you are likely to be searched
10.  Limit use to weekends 3.89 1.76 75 .69
11.  Avoid driving a car after using 4.06 1.74 .69 71
13.  Avoid using marijuana habitually (that is, every day 422 1.90 .66 .68
or multiple times a week)
14.  Avoid using marijuana early in the day 431 1.70 .66 .66
15.  Keep track of your costs to get an accurate picture 4.04 1.96 .39 38
of how much you spend on marijuana
16.  Avoid using marijuana for several days in advance 4.26 1.92 .60 .55
of a big test, interview, performance, or other
engagement for which you need to be crisp and are
being evaluated
17.  Use a little and then wait to see how you feel before 3.87 1.71 48 40
using more
18.  Avoid buying marijuana 3.69 1.75 .59 .56
19.  Avoid using marijuana if currently taking any kind 4.34 1.80 .67 .58
of prescription drug that might intensify the
effects (e.g., make you feel more tired)
20.  Avoid mixing marijuana with other drugs 4.80 1.68 .56 .56
21.  Only use at night (that is, not during the day) 4.05 1.58 .65 .63
22.  Stop using marijuana if you become anxious or 4.55 1.65 .62 .56
paranoid
23.  Avoid using marijuana in public places 4.82 1.45 Sl 46
24. Take periodic breaks if it feels like you are using 4.64 1.55 .68 .68
marijuana too frequently
25.  Buy less marijuana at a time so you smoke less 3.82 1.72 48 52
26. Excuse yourself from the room if people are smoking
marijuana and you feel uncomfortable or do not 2.78 1.87 52 .67
wish to be offered marijuana
27.  Avoid situations that you anticipate being pressured 2.83 1.83 51 .66
to use marijuana
29.  Avoid possibilities of legal repercussions (e.g., smoke 5.21 1.16 49 57
in a safe place like home, avoid having marijuana
with you where you might get searched, etc.)
31. Take a break from using if feeling a loss of motivation 4.40 1.56 .50 .54
32.  Only use when you know you have nothing important 4.74 1.38 .58 .50
to do for the rest of the day/night
33. Having a set amount of “times” you take a hit 3.49 1.83 49 46
(e.g., passing on a shared joint if you have already
hit that limit)
34.  Avoid using marijuana out of boredom 3.28 1.78 .59 .50
35.  Avoid methods of using marijuana that can make you 3.04 1.78 .56 57
more intoxicated than you would like (e.g., using
large bongs, volcano, “edibles,” etc.)
36. Only use marijuana on private property 4.33 1.55 .39 38
37. Pass on shared joints, bongs, etc. if already feeling high 4.49 1.48 .56 51
39.  Only use one time during a day/night 3.87 1.59 57 .50
40.  Avoid using marijuana in large gatherings or crowds 3.96 1.52 .54 .53
41. Limit the amount of marijuana you smoke in one sitting 3.95 1.54 .61 .67
43.  Avoid using when feeling anxious (e.g., using to calm 3.66 1.69 .60 57
you down or stop worrying)
45.  Avoid using marijuana in concentrated forms 3.87 1.84 .58 52
(e.g., hashish, hashish/honey oil, kief, marijuana
butter/oil, etc.) to avoid getting too high
47. To decrease tolerance, take a break for a week or two, 3.68 1.72 39 .36

or take longer breaks than usual between use

Table continued

445
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TaBLE 1. Continued

Factor
Item M SD loading h?
48.  Use enough only to achieve a slight buzz or to avoid 4.00 1.57 .63 .63
getting “too high”
50.  Avoid using marijuana before engaging in physical 4.47 1.65 .57 48

activity (i.e., exercise, hiking)

Items dropped due to factor loadings < .40 in initial PCA

3. Avoid mixing marijuana with alcohol

12. Only purchase marijuana from a trusted source

30. Use a vaporizer or other smokeless method to avoid
carcinogens

42. If attending a party or going out to a social event
(e.g., bar), decide in advance whether you want to
use marijuana or not

44.  Only use before special events (e.g., movies, concerts)
or on special occasions

3.62 1.58 - -
5.22 1.32 - -
3.12 1.60 - -
4.03 1.78 - -
3.18 1.52 - -

Item dropped due to factor loading < .40 for three- and four-factor solution PCA

38.  Use eye drops so others do not know you have used

3.40 1.78 - -

Items dropped due to factor loading < .40 for one-factor solution PCA

1. Only use marijuana after completing all of the day’s
responsibilities
2. Use marijuana only among trusted peers
28.  Use only at home
46.  Use higher potency marijuana so you can take less
hits and avoid lung damage
49.  Use your own marijuana (if alone or sharing with
friends) so you know what you are using

4.30 1.56 - -
5.00 1.30 - -
3.63 1.68 - -
3.57 1.67 - -
3.72 1.73 - -

Notes: Factor pattern matrix for 39 items remaining in final 1 factor solution is displayed. 42 = communalities. Items were rated as 1 = never; 2
= rarely, 3 = occasionally, 4 = sometimes, 5 = often, 6 = always. PCA = principal component analysis; PBSM = Protective Behavioral Strate-

gies for Marijuana scale.

a higher frequency of past-month marijuana use (» = -.50),
frequency of use on marijuana using days (»=-.27), marijuana
use consequences on the B-MACQ (» =-.33), and total score
on the CUDIT (r = -.47) (all ps < .01). To look at those with
more recent use, we next examined the PBSM means and cor-
relations separately for those reporting past-6-month use but
no past-month usage (n =47) and those reporting past-month
use (n = 163) (Table 2). As would be expected, more recent
users reported the greatest use and consequences; however,
past-6-month users reported significantly higher means on
the PBSM than past-month users, indicating that they used
strategies more frequently than past-month users. Yet, moder-
ate negative correlations existed between the PBSM and use
and consequence variables for past-month users. Using a
Fisher’s r-to-z transformation, we found that the correlations
between the PBSM and consequence measures (B-MACQ,
CUDIT) were significantly stronger among past-month users
than among past-6-month users.

Convergent validity. To demonstrate convergent validity,
we examined the association between the PBSM and the
alcohol PBSS. The PBSM and PBSS subscales were corre-
lated for the full 6-month user sample for limiting/stopping
use (r =.25), manner of drinking (» = .33), and serious harm

reduction (r = .32) (all ps < .01). The scales were signifi-
cantly and positively correlated within each of the two user
groups, with the correlations between manner of drinking
and the PBSM and serious harm reduction and the PBSM
significantly stronger for those reporting past-6-month use
but no past-month use (Table 2).

Discussion

This study was designed to develop and conduct a prelim-
inary psychometric assessment of a new measure of protec-
tive behavioral risk-reduction strategies for marijuana. Using
a sample of young adult college student marijuana users, we
developed the 39-item PBSM to assess behaviors that would
theoretically limit the use of marijuana and protect against
negative consequences. Through a series of iterative PCAs
beginning with a 50-item pool, we found that the final 39
items loaded adequately and could be represented by a single
factor, which explained approximately 34% of the variance.
The composite scale had excellent internal consistency.
Significant, yet moderate, correlations between the PBSM
and the subscales of an alcohol protective strategies scale
reflected the underlying construct of protective behavioral
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TaBLE 2. Correlations between PBSM composite and marijuana use/consequences and alcohol protective behavioral strategies for past-6-
month and past-month users

Past-6-month users,

no use past month Past-month users

(n=47) (n=163)

Correlation Correlation
Variable M (SD) with PBSM M (SD) with PBSM
Days used in past month 0.00 (0.00)! - 10.86 (10.96)2 -.50%*
Times used per day in past month 0.00 (0.00)! - 2.69 (3.54)? -22%*
Marijuana use consequences in past 6 months 2.79 (3.97)! -.064 5.07 (4.79)? -35%%b
CUDIT composite score in past 6 months 5.08 (5.12)! -.12¢ 8.97 (6.05)? 51D
PBSS (alcohol) limiting/stopping drinking 3.36 (1.44)! 38%*a 3.36 (1.15)! 22 %¥%*a
PBSS (alcohol) manner of drinking 3.64 (1.20)! 53#ka 3.47 (1.06)! 27%%b
PBSS (alcohol) serious harm reduction 4.63 (1.39)! 52%%*a 4.66 (1.20)! 28%xb
PBSM (marijuana) composite 4.72 (0.93)! - 4.01 (0.91)? -

Notes: PBSM = Protective Behavioral Strategies for Marijuana scale; CUDIT = Cannabis Use Disorder Identification Test; PBSS = Protec-
tive Behavioral Strategies Scale (for alcohol).
**Correlation significant at p < .01; !’means with different numbered superscripts between user groups are significantly different at p < .05;

abeorrelations with different lettered superscripts between user groups are significantly different at p < .05.

strategies for drug use but indicated that the constructs are
indeed unique to their respective substances.

All 39 items generated were frequently endorsed by the
sample, which indicates that the scale as a whole is ad-
equately capturing protective behaviors used by marijuana
users. Items endorsed with the greatest frequency centered
around avoiding use in certain situations (e.g., when with
family, in public places, in a car, before school or work,
when using other drugs, when feeling anxious/paranoid),
taking periodic breaks, avoiding potential legal repercus-
sions, and only using when there are no important things to
do for the rest of the day or night. These items were different
from the items reflecting confidence to use cognitive behav-
ioral strategies to cut down use that Davis and colleagues
(2014b) found as most highly endorsed in a community
sample of young adult users (i.e., limiting use to once per
day, not keeping a large amount around, refusing use, and
not seeking more marijuana immediately once one’s supply
runs out). The PBSM scale also demonstrated criterion-
related validity. Similar to prior work looking at self-efficacy
to employ use-reduction strategies (Davis et al., 2014a,
2014b), the PBSM was negatively correlated with use of
marijuana (frequency in the past month, times per day used),
experience of negative marijuana-related consequences, and
CUD symptoms, and there were stronger negative and sig-
nificant correlations between the PBSM and these factors for
more recent users. Thus, the PBSM appears to represent a
single factor of protective strategies that, when practiced by
marijuana users, may limit heavy and frequent use and limit
harms associated with use.

Research implications

The PBSM has the potential to fill important gaps in
young adult marijuana use research. For example, the scale

can be used to assess how the use of protective strategies
limits the use of marijuana and the experience of conse-
quences over time. First, however, further exploratory and
confirmatory factor analyses are warranted before imple-
mentation of the PBSM in large-scale research settings with
young people. Future psychometric work with the scale is
encouraged so that, if appropriate, the number of items can
be reduced in brief formats of the scale for practical use in
settings with time-limited assessments.

In research settings, PBSM scores could also be used to
determine correlates of protective strategies in larger and
more diverse samples. Indeed, given recent policy movement
around legalizing medicinal and recreational marijuana use
for those 21 years and older in some states, protective strate-
gies for marijuana use may need to be revised over time. If
legal consequences are removed, such as if recreational use
is legal in one’s state and/or one has a medicinal marijuana
prescription, protective strategies for marijuana use may
change substantially. Likewise, protective strategies may
vary for users in different states, such as for those younger
than 21 years of age and those 21 years and older, for users
with sole medicinal versus recreational reasons for using
marijuana, and between genders and ethnicity/race groups.
Protective strategies may also be particularly important for
those using for coping reasons (as opposed to social reasons)
or those suffering with mental health concerns like depres-
sion or anxiety, which has been found to be an important
factor for consideration of alcohol protective behavioral
strategies (Kenney et al., 2013; LaBrie et al., 2010, 2011).
Thus, much work needs to be conducted in the future with
the items to determine appropriateness of use within differ-
ent subgroups and geographic locales of young adults.

Last, the PBSM has important implications for advanc-
ing emerging research on protective behavioral strategies
in general. Despite the apparent harm-reduction qualities
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of alcohol protective behavioral strategies (Borden et al.,
2011; LaBrie et al., 2010; Martens et al., 2005, 2007;
Pearson, 2013) and the early successes of targeting these
in interventions (Kenney et al., 2014), research has noted
methodological concerns about how the alcohol protective
behavioral strategies measures are treated in study designs.
These concerns are thought to limit a full understanding of
how the behaviors function to protect oneself from harm. A
review by Prince and colleagues (2013) found that cross-
sectional inconsistencies in outcomes exist primarily because
of the wide variety of measures used to describe protective
behavioral strategies for alcohol. Thus, for our purposes
regarding marijuana protective strategies, we attempted to
create a measure that more comprehensively assesses the
variety of protective behavioral strategies that one engages
in not only during use of the substance, but also before,
after, and instead of use. A better understanding of the full
spectrum from pre- to post-use can help alleviate some of
the methodological problems inherent in existing protective
behavioral strategies research.

Practical and clinical implications

The PBSM has potential for important practical and
clinical use with young people. Interventions with empirical
evidence for young adult alcohol use include a discussion of
strategies to limit heavy and problematic use if one chooses
to drink (Carey et al., 2007; Cronce & Larimer, 2011; Logan
& Marlatt, 2010; Miller et al., 2013; Scott-Sheldon et al.,
2014). Although the literature is less compelling regarding
efficacious brief interventions for young adult marijuana
users, the models that do exist incorporate some discus-
sion of protective strategies (Elliott et al., 2014; Lee et al.,
2010, 2013). Thus, the PBSM could be incorporated into
established marijuana interventions or be used to develop
new stand-alone approaches with young people, similar to
approaches based on alcohol protective behavioral strategies
(Kenney et al., 2014). In addition, the PBSM could serve as
an important tool to include in baseline and follow-up as-
sessments in brief intervention studies and in more intensive
therapies in treatment settings. For instance, it may benefit
clinicians to learn of an individual’s strategies to avoid use
when confronted with a risky situation. Likewise, teaching
protective strategies to individuals or reinforcing existing
strategies may help them to reduce marijuana use and re-
lated harms. It should be noted that despite past-6-month
users reporting more use of marijuana protective strategies,
the correlations between the PBSM and consequences for
past-month users were approximately five times stronger
than they were for past-6-month users, suggesting that the
behaviors, when practiced by more recent users, may limit
their experience of consequences. Thus, protective strategies
may be most appropriate for use by more frequent users in
particular.

Limitations

Limitations to the study exist. First, items were tested
with a young adult sample of mostly female college students
from one site. Although this initial examination of the items
gives us important information about the item loadings with
this sample, it will be important to continue to test items
in samples with more representative numbers of men. As
other preliminary investigations of protective strategies
scales have noted (Martens et al., 2005, 2007), an in-depth
examination of gender difference in the underlying structure
of the PBSM items is beyond the scope of this article but is
an area for future research efforts. We also need to expand
beyond college young adults and look at other groups (e.g.,
non-college workforce). Furthermore, data were collected
in a state where all forms of marijuana use are illegal. Since
consequences may necessarily vary based on the legal status
of marijuana, specific protective behavior strategies may be
more or less relevant in some places than others.

In addition, although we generated items from discus-
sions with marijuana researchers and student marijuana
users, scale creation would have been strengthened by vet-
ting the original items with larger focus groups of college
student marijuana users. Convergent validity of the scale
was also conducted with the same sample used to generate
the factor structure, which is consistent with other studies
generating protective behavioral strategy scales for alcohol
(Delva et al., 2004; Martens et al., 2005, 2007), but items
may benefit from additional convergent validity testing
outside this sample. Last, we did not specify a timeframe
for the use of these strategies, as we modeled the scale of
the widely used PBSS for alcohol (Martens et al., 2005,
2007). Although the PBSM yields information about the
general use of strategies, it limits understanding when the
strategies were used in regard to the time-specific items as-
sessing use (e.g., in the past month) and consequences (in
the past 6 months). Variations of the scale could consider
including a time period (e.g., use of strategies the last 10
times marijuana was used) and detailed daily assessments
to understand how individuals use these strategies before,
during, after, or instead of use.

Conclusions

This study represents an important first step toward
developing a psychometrically sound scale that assesses
protective behavioral strategies for marijuana use in young
adults. Our exploratory examination of the PBSM suggests
that the measure is best accounted for by a single factor and
that items adequately represented the hypothesized construct.
Use of such behaviors may protect young people from heavy
frequency of use and limit the experience of negative con-
sequences from use. We encourage others to use this initial
pool of validated items to examine its utility in populations
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beyond college students and with event-level and longitudi-
nal designs.
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