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Reliability and validity of young adults’ anonymous online
reports of marijuana use and thoughts about use

Danielle E. Ramo, Howard Liu, and Judith J. Prochaska
University of California, San Francisco

Abstract

With growing interest in online assessment of substance abuse behaviors, there is a need to
formally evaluate the validity of the data gathered. The current investigation evaluated the
reliability and validity of anonymous, online reports of young adults” marijuana use and related
cognitions. Young adults age 18 to 25 who had smoked at least one cigarette in the past 30 days
were recruited over 14 months to complete an anonymous online survey. Of 3106 eligible cases,
1617 (52%) completed the entire survey. Of those, 54% (/7= 884) reported past-month marijuana
use (65% male, 70% Caucasian, mean age was 20.4 years [SD = 2.0]). Prevalence of marijuana
use was reported reliably across three similar items, and inter-item correlations ranged from fair to
excellent for measures of marijuana dependence symptoms and thoughts about marijuana use.
Marijuana use frequency demonstrated good construct validity through expected correlations with
marijuana use constructs, and non-significant correlations with thoughts about tobacco use.
Marijuana frequency distinguished among stages of change for marijuana use and goals for use,
but not among gender, ethnicity, or employment groups. Marijuana use and thoughts about use
differed by stage of change in the hypothesized directions. Self-reported marijuana use and
associated cognitions reported anonymously online from young adults are generally reliable and
valid. Online assessments of substance use broaden the reach of addictions research.
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Marijuana is the most commonly used illicit substance among young adults in the United
States, with past-month use rates estimated at 18.1% for those age 18-25 (Substance Abuse
and Mental Health Services Administration, 2010b). Past-month marijuana use increased
from 2009 to 2010 among both adolescents (Johnston, 2011) and young adults (SAMHSA,
2010b) in the U.S. and rates are highest among young adults compared to any other age
group. Young adulthood is one of the most important developmental stages to target to
understand patterns and processes associated with marijuana use.

The Internet is increasingly used in survey research of substance use (Lord, Brevard, &
Budman, 2011; Sumnall, Measham, Brandt, & Cole, in press), and is a promising medium to
understand substance use including marijuana among young adults. Internet assessment
offers a number of benefits over face-to-face interviews including broader reach; greater
inclusion of low-incidence or “hidden” populations; rapid, convenient input by respondents;
and reduced bias in response to sensitive, potentially stigmatizing topics including illicit
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substance use (Cantrell & Lupinacci, 2007; Hines, Douglas, & Mahmood, 2010; Rhodes,
Bowie, & Hergenrather, 2003; Schonlau et al., 2004). These benefits are relevant for the
assessment of marijuana use in American young adults, almost all of whom use the Internet
(93% in a recent survey; Lenhart, Purcell, Smith, & Zickuhr, 2010). Young adults remain
the age group most likely to go online and are less likely to present to traditional research
settings for studies of health behavior than those in other age groups (Bost, 2005; Davies et
al., 2000).

As with traditional paper and pencil measures, formal study is needed to evaluate whether
online measures are psychometrically sound. Web-based reports of alcohol consumption
among college students have demonstrated reliability and validity when compared to face-
to-face interviews (Khadjesari et al., 2009; Miller et al., 2002) or mail surveys (McCabe,
Boyd, Couper, Crawford, & D’Arcy, 2002; McCabe, Diez, Boyd, Nelson, & Weitzman,
2006), and they have also been used in evaluations of Internet-based interventions aimed at
reducing alcohol intake and related harm (Cunningham, Humphreys, Koski-Jannes, &
Cordingley, 2005; Cunningham, Humphreys, Kypri, & van Mierlo, 2006; Koski-Jannes,
Cunningham, & Tolonen, 2009; Postel, de Haan, ter Huurne, Becker, & de Jong, 2010;
White et al., 2010).

Previous work with college student samples has also demonstrated that online reports of
marijuana use frequency are similar to those from samples recruited through the mail
(McCabe et al., 2002) and marijuana use can be successfully assessed online over time
(Fromme, Corbin, & Kruse, 2008; Lee, Neighbors, Hendershot, & Grossbard, 2009; Lee,
Neighbors, Kilmer, & Larimer, 2010). However, little is known about the reliability and
validity of online marijuana use from populations other than college students whose identity
can usually be verified with enrollment statistics or student email addresses. One study
assessed the prevalence of marijuana use in samples recruited both online and at a waterpipe
café, although a formal test of validity was not conducted (Smith-Simone, Maziak, Ward, &
Eissenberg, 2008). A comparison of marijuana and other substance use reports from online
panelists recruited through a survey sampling company and a Dutch national panel surveyed
with computer-assisted personal interviews (CAPI) found lower prevalence in the CAPI
cohort compared to the online sample for all substances (weighted estimates of past-year
marijuana use were 24.6 for the online sample and 11.4 for the CAPI sample among those
ages 15-24), although the CAPI sample was more representative of the Dutch general
population (Spijkerman, Knibbe, Knoops, Van De Mheen, & Van Den Eijnden, 2009).

In addition to prevalence and frequency of marijuana use, there is a need to validate online
reports of common correlates of substance use that have not been previously adapted for use
with marijuana. For example, core constructs in the Transtheoretical Model of behavior
change (TTM; DiClemente et al., 1991; Prochaska & DiClemente, 1983), including stage of
change, decisional balance (the pros and cons of change), situational temptations to engage
in a behavior, all of which have demonstrated associations with tobacco use and other health
behaviors (Prochaska & DiClemente, 1983; Prochaska et al., 1994; Ramo, Hall, &
Prochaska, 2011), have yet to be validated as they relate to marijuana use. The thoughts
about abstinence measure that assesses desire, perceived success, difficulty, and abstinence
goals in relation to tobacco, alcohol, and opiate use also has not been adapted for use in
study of marijuana behavior (Hall, Havassy, & Wasserman, 1990, 1991; Prochaska et al.,
2004). Marijuana use may be different because it’s addictive potential is often questioned
(Budney, 2006). It is important to determine if the relationships to substance use, stage of
change, and other thoughts about use hold true in an online sample of young adult marijuana
users.
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Previous work in our research group demonstrated self-reported tobacco use and thoughts
about using tobacco were generally reliable and valid as assessed in an anonymous online
survey with young adult smokers throughout the U.S. (Ramo et al., 2011). The present study
extended these findings in a separate, larger sample by examining the psychometric
properties of marijuana use self-reported anonymously online by young adults who use both
tobacco and marijuana. Measures evaluated included both commonly administered measures
of marijuana use and cravings where psychometric properties have already been established
in paper-and-pencil formats, as well as measures of tobacco and other substance use that
were adapted specifically to assess marijuana use cognitions. Thus, this study provided an
analysis of associations across multiple measures of marijuana-related constructs in young
adults.

To assess reliability of self-reported marijuana use, we evaluated agreement among three
single item measures assessing the prevalence of past 30-day marijuana use for the entire
sample and by key demographic subgroups (i.e., gender, ethnicity, and age). We also
evaluated agreement between two multi-item measures of marijuana use frequency. With
multi-item measures, we evaluated internal-consistency reliability.

Construct validity and concurrent criterion validity were evaluated for past 30-day marijuana
use frequency and stage of change for marijuana use. Construct validity is the extent to
which a construct can be operationalized through demonstrating relations with constructs
that should be similar (convergent validity) and non-relations with constructs that should be
dissimilar (divergent validity). Concurrent criterion validity is a construct’s ability to
distinguish between groups that it should be able to distinguish at the same point in time.
Based on previous findings in the literature, we hypothesized the following:

1. Convergent validity: Frequency of past 30-day marijuana use would be associated
with greater marijuana dependence symptoms (Adamson et al., 2010; Adamson &
Sellman, 2003), craving (Heishman, Singleton, & Liguori, 2001), and temptations
(Myers, Stice, & Wagner, 1999); lower desire to quit using marijuana; lower
quitting-related efficacy; greater expected difficulty for quitting marijuana; more
pros and fewer cons of using marijuana (Elliott, Carey, & Scott-Sheldon, 2011);
and greater tobacco and marijuana interaction expectancies (Rohsenow, Colby,
Martin, & Monti, 2005);

2. Divergent validity: Past 30-day marijuana use would be unrelated to thoughts about
tobacco use (Ramo, Prochaska, & Myers, 2010);

3. Concurrent criterion validity for marijuana use: Frequency of past 30-day
marijuana use would be greater among those in an earlier stage of change
(precontemplation and contemplation) compared to those ready to change
(preparation), and among those with a goal of non-abstinence compared to
abstinence (DiClemente et al., 1991; Prochaska et al., 2004). Frequency was also
expected to be greater among men than women and among those who were
unemployed compared to employed (SAMHSA, 2010b). Although the data on
ethnic differences in marijuana use frequency have been inconclusive, we also
examined ethnicity as a correlate of marijuana use frequency among past month
users, expecting that Asian-American young adults would have lower frequency
than other ethnicities (Ellickson, Martino, & Collins, 2004; SAMHSA, 2004).

4. Validity for stage of change for marijuana use: Consistent with the TTM and prior
research on tobacco use (Prochaska et al., 2004; Ramo et al., 2011), we
hypothesized that participants’ marijuana use characteristics, desire to quit,
expected success with quitting, anticipated difficulty with staying quit, abstinence
goals, perceived pros and cons of smoking, temptation, and craving to use
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marijuana would vary as a function of stage of change. Finally, we explored
whether nicotine and marijuana interaction expectancies would vary as a function
of marijuana stage of change.

Participants and Procedure

Participants were young adults between the ages of 18 and 25 who were English literate and
reported smoking at least one cigarette in the past 30 days. This cross-sectional survey study
used three Internet-based recruitment methods described in detail previously (Ramo, Hall, &
Prochaska, 2010), including: 1) a paid advertisement campaign on Facebook that targeted
only those identifying as age 18 to 25 years; 2) a free campaign on Craigslist; and 3) a paid
advertising campaign through a survey sampling company that also targeted those 18 to 25
years. Internet-based advertisements invited young adults to participate in a 20-minute
online survey with a chance to win a prize in a drawing (worth either $25 or $400). The goal
of the main study upon which this study was based was to examine patterns of tobacco and
marijuana use among young adults. Therefore, advertisements were targeted to tobacco
smokers (e.g., picture of a pack of cigarettes) and/or both tobacco and marijuana use (e.g.,
picture of a pack of cigarettes and a marijuana plant). The campaign ran for 13 consecutive
months, 2/28/10 - 4/4/11. Advertisements contained a hyperlink that directed potential
participants to the study’s IRB-approved consent form that described the survey, the risks
including loss of privacy and the study’s certificate of confidentiality to protect privacy,
details of the raffle drawing, and study contact information. Following the consent form,
verification questions based on those developed by Palmer and colleagues (2008) confirmed
English literacy and understanding of the consent process. Questions covered the content of
the study (e.g., “What is this study about?”) as well as ethical issues (e.g., “What are some
of the possible risks associated with participating in this study? [select all that apply]”), and
participants were required to answer all questions correctly before moving on the next page
of the survey. Those who consented completed a brief screener to determine eligibility. Date
of birth and age were asked multiple times throughout the survey to check for validity of
responses. Reasons for exclusion included discrepancy in reported date of birth and age or
multiple entries of either item, with either indicating they were either too young or too old to
participate, or an entry that was found to be ineligible quickly followed by an entry from the
same IP address that was found to be eligible (suggesting that the participant was changing
data to enter the survey; 7= 112); multiple survey entries with the same email address (7=
12); and inconsistency in reported recruitment method (e.g., participant reported s/he came
from Craigslist, but entered through Facebook; /7= 6). Surveys with invalid responses (e.g.,
every entry was the same across the entire survey; 7= 10) also were excluded.

Computer Internet Protocol (IP) addresses were tracked, and only one entry was allowed
from a single computer to prevent duplicate entries from the same person; however, multiple
entries were allowed from the same Internet connection (dormitories, apartment buildings).
The secure online survey had data encryption for added security protection. Participants
wererequired to answer all questions before they could continue to the next page of the
survey, but could quit the survey at any time.

At three pre-specified intervals throughout the survey recruitment process, raffle drawings
were made for one of two $25 gift cards to national or online retailers and one $400 gift card
to Apple stores, for a total of nine prizes over the 15-month duration of the study. Only those
who had completed the survey, whose entries were deemed valid, and who had provided a
valid email address were eligible for participation in the raffle drawing.

Psychol Addict Behav. Author manuscript; available in PMC 2013 January 09.
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During the 14-month recruitment period, the online survey received more than 5658 hits,
5465 people gave online consent to determine eligibility to complete the survey, of which
3106 (57%) were eligible. Of the 3106 eligible cases, 1877 (60.4%) completed demographic
information and 1617 (52%) completed the entire survey and were used for analysis in the
present study. The vast majority (85%) were recruited from Facebook, 8% came from
Craisglist, and 7% came from the survey sampling company. Compared to those who only
completed demographic information (7= 260), those who completed the survey were more
likely to be women (37% vs. 28%; X2(2, N=1877) = 9.5, p=.009), more likely to be multi-
ethnic (15.6 vs. 8.1), less likely to be African-American (3.2% vs. 6.6%; x%(4, N'= 1875) =
17.0, p=.002), and were slightly older (20.5 years vs. 19.8 years; {1875) = -5.2, p<.001).
There were no significant differences in household income, employment/student status,
region of residence, or subjective social status between those who left the survey early and
those who completed.

The survey assessed basic sociodemographic variables, and participants’ residence was
categorized according to the four U.S. Census Regions (U. S. Census Bureau, 2010). The
MacAurthur Scale of Subjective Social Status (SSS; Adler, Epel, Castellazzo, & Ickovics,
2000) presented a “social ladder” and asked individuals to place an “X” on the rung on
which they feel they stand in the United States in terms of occupation, income, and social
standing (range: 1 to 10). Table 1 details the marijuana measures administered. Past month
marijuana use was assessed in three ways: 1) a screening item developed for the current
study; 2) National Survey of Drug Use and Health (NSDUH) items, which have
demonstrated high agreement between self-report of past 30-day substance use and urine test
results (89% for marijuana; Harrison, Martin, Enev, & Harrington, 2007); and 3) the
Timeline Followback (TLFB), which presents a calendar and asks participants to
retrospectively estimate their daily tobacco and marijuana consumption over 30 days prior to
the assessment. Marijuana dependence symptoms were assessed initially with the Cannabis
Use Disorder Identification Test (CUDIT) and then switched to the recommended Cannabis
Use Disorder Identification Test-Revised (CUDIT-R). As scale total scores were slightly
different for the two measures (see Table 1), CUDIT and CUDIT-R scores were converted
to z-scores and pooled for all validity analyses. The Marijuana Craving Questionnaire —
Short Form (MCQ-SF) assessed marijuana cravings. The temptations questionnaire for
alcohol was adapted to assess temptations to use marijuana. We adapted the 3-item Stages of
Change - Short Form for smoking to assess stage of change for marijuana use. The Thoughts
about Abstinence measure, adapted for cognitions about marijuana, assessed desire to quit,
abstinence self-efficacy, perceived difficulty of staying quit, and goal related to marijuana
use. An adapted version of the 42-item Decisional Balance- Drug and Alcohol Use Scale
assessed the pros and cons of marijuana use. Raw scores were converted to t-scores and
summed for pro and con scales consistent with previous literature (Velicer, DiClemente,
Prochaska, & Brandenberg, 1985). An adapted version of the Nicotine and Other Substances
Interaction Questionnaire (NOSIE) assessed beliefs about the effects of smoking on
marijuana use and the effect of marijuana use on smoking (interaction expectancies).

Measures of thoughts about tobacco use were used for tests of divergent validity. The
Smoking Consequences Questionnaire-Short form (S-SCQ; Myers, MacPherson, McCarthy,
& Brown, 2003; Ramo et al., 2011) measured smoking-related outcome expectancies
(Cronbach’s alpha = .90), the Smoking Temptation-Short form (Velicer, DiClemente, Rossi,
& Prochaska, 1990) assessed temptations to smoke cigarettes (Cronbach’s alpha = .86), and
the Smoking Decisional Balance (Velicer et al., 1985) assessed the pros (Cronbach’s alpha
=.80) and cons (Cronbach’s alpha = .73) of smoking.

Psychol Addict Behav. Author manuscript; available in PMC 2013 January 09.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Ramo et al.

Results

Page 6

Sample Characteristics

Reliability

Validity

Demographic characteristics of those reporting at least one past-month day of marijuana use
on the Timeline Followback (n7=884), non-users (n7= 733) and the full sample (V= 1617)
are presented in Table 2. Compared to those who had not used marijuana recently, past 30-
day marijuana users were slightly younger ({1615) = —-3.40, p=.001), less likely to be
Caucasian (x2(4, N=1617) = 12.88, p=.012), less likely to be employed (x2(3, N= 1617)
=9.54, p=.023), and had a higher household income (X2(6, N=1617) = 17.76, p=.007).

Reported Agreement in Marijuana Use—We compared prevalence estimates of past
month marijuana use from three similar items: the study screening question, the NSDUH
marijuana use question, and the TLFB for the full sample and demographic subgroups
(gender, ethnicity, and age; Table 3). Kappa values were above .7 for almost all subgroups
and the full sample, indicating high agreement (Landis & Koch, 1977). African-Americans
reported higher rates of marijuana use on the NSDUH item (74%) than the other two items
(58% and 60%) and had lower kappa values than other subgroups or the full sample (.46
and .64, respectively).

Two items assessed the number of days of marijuana use in the past 30-days: one continuous
item (TLFB) and one ordinal item (NSDUH question). The correlation between these two
items was high (r= .83, p=.001). Figure 1 displays the mean days of marijuana use
reported on the continuous TLFB item by ordinal NSDUH categories.

Inter-item Reliability of Multi-item Measures—Table 4 reports means, standard
deviations, and inter-item correlations (Cronbach’s alpha) for multi-item measures. Almost
all measures demonstrated good to excellent internal-consistency reliability based on
classifications from Ciccetti (1994; Cronbach’s alpha ranges from .88 to .96 for full scales).
The lowest internal consistency reliability was found for both versions of the CUDIT, a =.
66 for the CUDIT-R and .76 for the CUDIT. Additionally, within the measures, most scales
showed fair to excellent internal-consistency reliability (a > .70), with the exception of the
Compulsivity scale of the MCQ (a = .67), and the “Tobacco increases marijuana use/urges”
scales of the Marijuana NOSIE (a = .63).

Marijuana use—Construct validity (convergent and divergent validity) and concurrent
criterion validity were evaluated for past 30-day marijuana use frequency. Due to very
strong agreement among the three measures of marijuana prevalence (Table 3), the
continuous item from the TLFB was used as a measure of past 30-day marijuana frequency.
Only those survey respondents who indicated they used marijuana in the past month were
included in these analyses (/7= 884).

Construct validity—Greater past 30-day marijuana use was significantly associated with
all hypothesized constructs including greater marijuana dependence symptoms (CUDIT/
CUDIT-R (z-scores): 1817) = .36, p< .001), greater marijuana craving (#/(817) = .43, p<.
001), lower desire to quit using marijuana (/(817) = —.34, p<.001), lower expected success
(n817) = —.29, p<.001) and greater perceived difficulty with quitting marijuana use (/(817)
=.30, p<.001), more temptations to use marijuana (/(793) = .46, p < .001), more pros and
fewer cons associated with marijuana use (/(817) = .31, p<.001), and greater marijuana and
tobacco interaction expectancies (/(817) = .20, p< .001).

Psychol Addict Behav. Author manuscript; available in PMC 2013 January 09.
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In evaluations of divergent validity, as hypothesized, there was no significant correlation
between past 30-day marijuana use and tobacco use expectancies (/(754) = .05, p=.168) or
pros of smoking cigarettes (/(882) = -.01, p=.778). Although significantly correlated,
relationships between past 30-day marijuana use and self-efficacy for quitting smoking
(n(882) = .09, p=.006), or cons of smoking cigarettes (/(882) = -.10, p=.002) were both at
or below r = .1, the cutoff for a weak association (Cohen, 1988, 1992).

Concurrent criterion validity—Among past 30-day marijuana users, frequency of past
30-day marijuana use did not distinguish participants based on gender, ethnicity, or
employment/educational status. As hypothesized, past 30-day marijuana use distinguished
among marijuana stage of change categories (A2, 806) = 18.7, p=.001; Figure 2). Posthoc
comparisons with Sidk type-I error corrections indicated that those in precontemplation
smoked significantly more cigarettes than those in preparation (difference = 7.96, p < .001)
or contemplation (difference = 4.57, p=.010), while those in contemplation and preparation
did not differ significantly from each other (difference = 3.38, p=.25). Marijuana use
frequency also distinguished among goals for marijuana use (A2, 816) = 9.42, p=.001;
Figure 2), such that those who had a goal of complete abstinence smoked fewer days in the
past month compared to those who had no goal (difference = 11.79, p<.001) or a goal
somewhere between no change and abstinence (difference = 9.99, p=.002). There was no
difference in days using between those with no-goal and a goal between abstinence and no
change (difference = 1.80, p=.08)

Marijuana Stage of Change—A significant stage association was observed for
abstinence goals (X2(2, N=753) =59.2, p<.001). Precontemplators (52%) were most
likely to report no goal compared to contemplators (35.4%) and those in preparation
(19.4%). In contrast, only 0.5% of precontemplators, but 2% of contemplators, and 10% of
those in preparation endorsed the goal of total abstinence. Table 4 reports the results of
ANOVASs and Tukey HSD tests examining marijuana stage of change associations with
marijuana use, thoughts about use and TTM constructs. Significant stage associations were
observed for marijuana dependence symptoms, desire to quit, expectancy of abstinence
success (efficacy), and cons of using marijuana, with precontemplators having the lowest
values and those in preparation having the highest values. Significant associations were also
observed for perceived difficulty of maintaining abstinence and temptations to use
marijuana, with those in preparation having lowest values. Marijuana cravings were not
significantly different across stages, although the Purposefulness scale of the MCQ showed
significantly higher scores among precontemplators compared to the other two groups.
There was not a significant stage association by pros for using marijuana. There were no
significant overall differences in nicotine and marijuana interaction expectancies by stage,
although those in preparation had higher expectations that smoking cigarettes would help
cope with urges to use marijuana compared to those in precontemplation and contemplation.

Discussion

Overall, anonymous online reports of marijuana use and related cognitions among young
adults demonstrated adequate reliability and validity with a few exceptions. We found strong
relationships among items that assessed the prevalence and frequency of marijuana use, with
the exception that African-American young adults showed lower inter-item agreement for
prevalence of past 30-day marijuana use than other groups. African-American participants
may have underreported marijuana use in the screening item at the beginning of the survey
because they were concerned about reporting illegal behavior online. A history of
misrepresentation in medical research (Harrison, 2001), coupled with disproportionately
high incarceration rates among African-American men (e.g., Pettit & Western, 2004), could
lead to mistrust of the substance abuse research setting, even in an anonymous environment.

Psychol Addict Behav. Author manuscript; available in PMC 2013 January 09.



1X31-)lew1a1ems 1X31-){Jewiaremsg

1Xa1-)lewarems

Ramo et al.

Page 8

The ethnic differences in reliability of marijuana use found here suggest that anonymous
online reports of substance use should include at least two items to accurately evaluate the
validity of data, and be embedded in the middle or end of a survey rather than the
beginning..

Internal consistency reliability for measures of marijuana cognitions was generally strong.
However, marijuana dependence as measured by the CUDIT was less reliable than other
measures. This contrasts with previous reports of reliability reports for the CUDIT and
CUDIT-R that were each .91 in previous studies (Adamson et al., 2010; Adamson &
Sellman, 2003), and could reflect ambivalence toward reporting some marijuana dependence
symptoms in a community sample of young adults who may not see marijuana as an
addictive substance. A the end of our survey, participants were given a chance to ask
questions or make open-ended comments and more than a quarter of past-month marijuana
users who chose to do so (28.4% of 331 comments) made a comment negating marijuana’s
addiction potential (e.g., “marijuana is not addictive;” “marijuana does not kill, cigarettes
do”) or specifically challenged the items assessing cannabis dependence (e.g., “The section
about the marijuana use was a bit ridiculous..... Most marijuana smokers that are above the
age of 18 are quite responsible in using it.....I don’t think anyone believes that people
cannot function without the use of marijuana...”). Further research needs to evaluate the
validity of the CUDIT measure in a community sample, as most of the work conducted to
date has been with clinical samples of severe substance users (Adamson & Sellman, 2003).
Future work could also include other validated screening measures of problematic marijuana
use (e.g., Marijuana Screening Inventory; Alexander, 2003) or dependence symptoms (e.g.,
Marijuana Withdrawal Symptoms Checklist; Budney, Novy, & Hughes, 1999) for
comparison.

There were some notable differences between findings reported here and epidemiological
data gathered through household interviews. For example, reports of past 30-day marijuana
use prevalence were higher in our sample (57%) compared to the 2009 NSDUH reports of
past 30 day marijuana use among young adults age 18 to 25 who also used tobacco (34.6%;
SAMHSA, 2010a). In addition, marijuana use frequency was not associated with socio-
demographic characteristics found to relate to marijuana use in the NSDUH (SAMHSA,
2010b). This is likely reflective of the characteristics of our convenience sample recruited
using online advertising and recruitment concentration in areas of the United States that
have a relatively high prevalence of marijuana use (e.g., California). The sample obtained
through these strategies likely differs from samples recruited through other online means or
using other sampling techniques that may be more representative of young adult smokers
(Chang & Krosnick, 2009). Further, demographic characteristics of young adult smokers
recruited online vary by specific recruitment method (Ramo, Hall, et al., 2010), and social
media website use differs by ethnicity and socioeconomic status (Lenhart et al., 2010). The
present study made use of multiple recruitment strategies and targeted tobacco and
marijuana users who may have a different sociodemographic profile than those who only use
marijuana. Post-hoc analyses indicated that the three recruitment sources (Facebook,
Craigslist, and SurveySampling International) recruited samples that differed by gender, age,
ethnicity, employment status, annual family income, region of residence, and number of
days using marijuana in the past 30, consistent with our prior online survey studies (Ramo,
Hall, et al., 2010). Those who came from Craigslist used fewer days of marijuana per month
than those who came from Facebook (12.9 days vs. 17.1 days, A2, 880) = 4.00, p=.019.
Follow-up analyses examined marijuana prevalence for the three marijuana use items and
also agreement among these items by recruitment site. Craigslist demonstrated somewhat
lower agreement among marijuana prevalence items (kappas: .68, .73) compared to
Facebook (kappas: .84, .83) or Survey Sampling International (kappas: .81, .80), which is
consistent with socio-demographic differences in reliability found in this study (e.g., there
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was a larger proportion of African-American participants recruited through Craigslist;
Ramo, Hall, et al., 2010). Online research should consider how recruitment methods may
affect both the representativeness of samples and reliability and validity of data gathered.

Construct and concurrent criterion validity were strong for stage of change and abstinence
goals, which is consistent with previous tests of the Transtheoretical Model applied to
tobacco use (Acton, Prochaska, Kaplan, Small, & Hall, 2001; Prochaska et al., 2004).
Further, this model has been applied successfully to multiple health risk behaviors including
alcohol and drug use (Heather, Honekopp, & Smailes, 2009; Prochaska et al., 1994) and the
present study is evidence that it can extend to marijuana use among young adults. Future
work should test the central tenets of the TTM to demonstrate the full model validity over
time in this population.

Relying on self-report, a study limitation is that respondents may not recall their behaviors
accurately. However, this is true for face-to-face modes as well. We did not evaluate
marijuana quantity of marijuana consumed, as the potency and route of administration of
substances such as cannabis vary widely. Thus we can only draw conclusions about the
reliability and validity of frequency reports only. Further, the cross-sectional study design
limited an examination of test-retest reliability. We were unable to validate our marijuana
use data with biological data due to concerns for anonymity, and the current design did not
compare face-to-face to online reports of use. However, the comparisons between multiple
measures of marijuana use information in our study suggest validity in reports. In addition,
attrition was fairly high in that only 52% of the entire eligible sample completed the survey.
However, this is consistent with other online survey studies with young adults (e.g., McCabe
et al., 2002), and methods of tracking participants beyond what were employed here would
have compromised a goal of the research to maintain participant anonymity. Finally, study
results may not be generalizable to populations other than young adults who report recent
tobacco and marijuana use.

The present study demonstrated the validity and reliability of marijuana use, dependence
symptoms, stage of change, and other marijuana-related cognitions reported anonymously
online in a national sample of young adults who use tobacco and marijuana. Given that the
Internet is so broadly used for surveys of substance use behaviors, it is important to know
that the Internet yields valid and reliable data from young people. Further, the consistency in
hypothesized patterns among theoretical constructs of the Transtheoretical Model supports
the use of stage-tailored interventions to this clinical population. Online stage-tailored
interventions with young adults have shown promise in changing health behavior and
moving participants toward the action stage of change (e.g., Milan & White, 2010). Findings
here underscore the usefulness of these interventions to assist with smoking cessation for
young people and support online assessment as a research tool. In addition to being a lower
cost method of data collection, the privacy in which research participants can complete
assessments may alone reduce social desirability bias from data collection with an
interviewer, even in assessments that are not anonymous (e.g., longitudinal or intervention
research). Future work should measure social desirability bias and directly compare data
gathered confidentially online to data gathered anonymously and through other means (e.g.,
mail, in-person interviews to better evaluate this. As the Internet is increasingly used for
survey research with young adults recruited from online settings other than college email
lists (e.g., social networking websites, classified advertising spaces), issues of privacy and
non-response bias make it important to evaluate the reliability and validity of online surveys
as a research tool. As social media and other public online setting are sources for diverse
samples of young adults, rather than limited to those enrolled in colleges, the validity and
reliability of data from these sources will ensure this research has maximum impact.
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Figurel.
National Survey on Drug Use and Health (NSDUH) past 30-day marijuana use item

categories by mean days using marijuana on the Timeline Followback (TLFB). Standard
errors are represented in the figure by the error bars attached to each column.
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contemplation, preparation; 7= 809) and b) marijuana abstinence goal (abstinence, middle,

no change; n=819).

Psychol Addict Behav. Author manuscript; available in PMC 2013 January 09.



Page 16

Ramo et al.

(SKeM|V/,.=G 01 . JanaN,.=T) euenlie sa10UR10adx3 UoNIRIBU|
59 £T euenfurew Buisn we | ajiym anaseblo e paau |, (5002 ‘[ 18 Mouasyoy) -3ISON euen(lJe|\ pue 092eqo |
(.Juenodw| Ajawanx3,,= G 01 Juenodw |[e 18 10N, = T)
011-22 I «Uieay Aw oy peq si euen(urew Buisn,, :uod
aouejeg
[euoisioag asn
0TT-22 22 oW saxejal euen(uew Buisn,, :0id (666T ‘@uBWa|DIA) euenlurely  euenluelA JO SUOD pue Sold
(..8bueyd awos,,) usamiaq ui Buiylewos ‘aouaunsae [e10) jeob oN [e0S 92UBUNSAY
unb
Buikeis AnoLip panladiad
euen(ie A2e21J43-1]9S 32UBUNSAY
0T-T 1 (066T “1e 39 [1eH) -VVL euenfiew ynb 03 auisa@
wio4
(1dwnre unb Jeak 1sed ‘sAep 0¢S) uonetedald (skep Hoys-sbueyd asn euenlue
T 0€< ‘syuow 9>) uonejdwaluo) ‘(syuow 9<) uonejdwsluodald (T66T “Ie 10 Bluswa|DIA) 10 sabeis 10} abuey) jo abeig
(pa1dwiay Ajpwanx3 = G 03 paydwa) |[e 18 10N = T) aireuuonsanb
0ST-0€ 0e passaidap Buijaay we | usypn,  (F66T ‘1SS0Y 79 ‘B¥Seyd0ld ‘Mous) suoneldwa ]
(sa1be AjBuons = 7 01 salbesip A|buons = T)
euenluew
¥8-21 2T 9ows pjnoa | J1 mou Jybu sBuly} 40 |0JIU0D Ul I0W [33) PINOM |,, (1007 ‘[ 18 UBWIYSIAH) 4S5-00IN suoneidwa | /sbuinel)
(Airep
1sowie Jo Ajrep ‘Apjaam ‘Ajyiuow ‘Ajyauow uey) ssaj ‘anau)
«ceuenlurew Buisn Jaye uoneIIUAIUO0I Jo Alowaw INoA
280 8 ynm wieqoud e pey noA aney syluow 9 1sed ay} Ut USHO MOH,, (0702 "2 18 UOSWepY) d-11ano
(Airep
1sowe Jo Ajrep ‘Apjaam ‘Ajyiuow ‘Ajyiuow uey ssaj ‘ansu)
«£SIqeuued Buisn Jayye asiowsal 10 3Inb swoldwAs
ov-0 0T 10 Bujaay e aney noA pip syiuow 9 ised ayy Buninp usyo moH,, (£00z ‘uwWI|8S 7® UOSWEPY) 11and aouapuadaq euenluey
39egMO]|04
0€-0 1 0¢ 1sed ayy ur euenfirew Buisn skeq (9667 'I1290S % 11290S) auljawi L
(sAep 0 ‘sAep z 10 T ‘sAep G 01
€ 'sAep 6 01 9 ‘shep 6T 01 0T ‘SABD 62 0} 02 ‘sAep O€ [1V) .éSAep
o€ 1sed ay) Burinp ysiysey Jo euenlirew pasn noA sAep Jo Jaquinu
T a1 J0 a1eWINS3 158 INOA S1 Jeym ‘sAep og 1sed ayy Buuing,,
(obe syyuow ZT ueyl alow ‘sypuow ZT ised
ay1 ulyim Ing abe sAep og ueyl alow ‘sAep g 1sed ay) UIyiim) swial
1 «cRuen(iiew pasn 1se| noA souls usaq 3 sey Buo| moH,, (900¢ ‘leuoneusalul [ L)  HNASN £002
«(N/A) ¢shep
1-0 T 0¢€ 1sed ay) u1 saouelsgns BuIMO||0s aY) J0 ANY Pasn NoA aneH,, JEVEET IS asn euenlue
swell Jo
o_wmcmm JRgquinN mmc_coo\cm:m_acam 90ue By 9Inses N 19NJ4IsU0D

$watermark-text

T alqel

$watermark-text

$watermark-text

Sa.nseauw Jo uondiiosaq

available in PMC 2013 January 09.

1

Psychol Addict Behav. Author manuscript



Page 17

Ramo et al.

*S3]qeLIEA [20110B8180 10) UBAIB 10U BB mwmcmmn

'S9]qRIIBA SNONUIUOY 104 UBAID aJe swiall ajdwes ‘sajgerien [ealiobaled o) usAlb si mc_uoom

“WI04 1oyS-alreuuonsand) ssousnbasuo) Bujows = ODS-S ‘aireuuonsangd) UOIORISIU| 8dULISONS J8YIO PUB 8UNOdIN = JISON ‘82uBunsqy
N0qy SIyBnoy | = V.1 ‘Wio4 Hoys — aireuuonsang) Buiael) euenfuep = 45-ODIA IS8 UOITRIILIUSP| JapIosid s siqeuur) = 1 1AND ‘YfeaH pue asn Bniq Jo AsAIng [euoneN = HNASN SION

$watermark-text $watermark-text $watermark-text

Psychol Addict Behav. Author manuscript; available in PMC 2013 January 09.



1X31-)ewiarems 1Xa1-)ew1a1ems

1Xa1-)1ewa1ems

Ramo et al.
Table 2
Demographic characteristics of young adult smoking samples
Characteristic M :rai‘jsltjgr?;ldl?gers I\N/I(;rrllrl?:tng?ige% 'zw I:s:itgllp;)e
(n =884) (n=733)
Gender (%)
Female 34.7 39.7 37.0
Male 64.9 59.8 62.6
Transgender 0.3 0.5 0.4
Age (MsO) ™ 20.4 (2.0) 20.7 (2.1) 20.5 (2.1)
Race/ethnicity (%) *
African-American/Black 35 2.9 3.2
Asian/Pacific Islander 2.6 5.3 3.8
Caucasian/White 69.8 72.4 71.0
Hispanic/Latino 6.8 5.9 6.4
Other 17.3 135 15.6
Employment status (%) *
Full-time 26.7 336 29.8
Part-time 17.9 15.1 16.6
Unemployed/Homemaker 259 23.3 24.7
Student 29.5 28.0 28.8
Education (M years [SDY]) 13.0(1.7) 13.0(2.0) 13.0(1.8)
Annual family income? (%) >
Less than $20,000 24.0 28.8 26.2
$21,000 - $40,000 20.6 235 21.9
$41,000 - $60,000 14.8 15.8 15.3
$61,000 - $80,000 11.1 10.5 10.8
$81,000 - $100,000 10.0 7.8 9.0
Over $100,000 19.6 13.7 16.8
Subjective social status (M[SD]) 5.8(1.9) 5.8(1.8) 5.8(1.9)
Region (%)
Northeast 18.7 20.2 194
Midwest 24.9 26.9 25.8
South 27.9 26.3 27.2
West 285 26.6 27.6

Note. T-tests and chi-square tests evaluated differences between Past 30-day marijuana users and non-users on all sociodemographic

characteristics.

a._ .. . . .
Family income included parental income, if relevant.

*
p<.05.

A A
p<.OL
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