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Parent and peer disapproval were examined as potential predictors of recreational use of over-the-counter (OTC) and prescription
pain medication. Risk perception was studied as a potential mediator of the effects of parent and peer disapproval. Four hundred
and sixty-five college students (𝑀age = 18.57, SD = 0.86) were recruited between September 2009 and September 2010. Participants
completed an online survey about their recreationalmedication use, other substance use, and correlates of use. Path analyses showed
that predictors of OTC and prescription pain medication recreational use are largely similar to predictors of marijuana use in
college students such that risk perceptionmediated both the effect of parent and peer disapproval on dichotomousmisuse, and peer
disapproval had a significant direct effect on dichotomous misuse. Prevention interventions for recreational use of pain medication
should target risk perception and peer disapproval.

1. Introduction
∗
𝑃Over-the-counter (OTC) and prescription drugmisuse are
the nonmedical use of medication, which is used without
a prescription or for the feeling caused by the drug [1].
Motivations for misuse include alertness and concentration
effects and getting high [2–4]. OTC and prescription drugs
are fast becoming the drugs of choice for adolescents, with
the National Center on Addiction and Substance Abuse [5]
reporting a 212% increase in prescription drugmisuse among
adolescents between the 1992 and 2003 period. The National
Survey on Drug Use and Health [6] and the Drug Abuse
Warning Network [7] have also documented an increase in
OTC drug misuse since 1992. Prescription drug misuse has
increased independent of and relative to illicit drug use.
Compton andVolkow [8] have reported that painmedication
is second only tomarijuana in being themost popular drug of
choice for adolescents. Given that parent and peer influence
have been highlighted as major predictors of substance use

in adolescents [9] and that pain medications are the most
widely abused prescription drugs [10], we hypothesize that
parent and peer influence will affect pain medication misuse,
specifically misuse to get high (recreational use), in the same
way these influences affect marijuana use.

Very little is known about what is responsible for the
increase in prevalence and incidence rates of prescription
drug misuse. It has been suggested that adolescents’ and
young adults’ OTC and prescription drug misuse could be
explained by their perception that such drugs are safer than
illicit drugs, by the ease of access to drugs and by lower
societal stigma [11–17]. Additionally, because OTC drugs are
easily purchased, they can be used as an alternative when a
prescription drug misuser is unable to access their preferred
drug [18] as well as mixed with alcohol to achieve a “high”
state [7]. Some researchers have shown that there is a strong
relationship between illicit drug use and prescription drug
misuse [13, 19–24]. Additionally, Ford [25] highlighted the
importance of family and school bonds as protective factors
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against misuse. Ford [26] also suggested that adolescents
whose parents and peers disapprove of substance use and
whose peers use drugs are more likely to engage in prescrip-
tion drug misuse.

Marijuana use, on the other hand, has been thoroughly
studied, and clear correlates of marijuana use in adoles-
cents have been identified across the literature. Specifically,
sensation-seeking, risk perception of use, parent and peer
attitudes towards use, adolescent and peers’ delinquent
behavior, peer use, adolescent tobacco and alcohol use, and
demographic variables including gender and ethnicity [27–
32] have all been shown to be related to adolescent marijuana
use.

To better understand the relationship between illicit drug
use and pain medication recreational use, we explored the
extent towhich three knownpredictors ofmarijuana usewere
similarly predictive ofOTC and prescription painmedication
recreational use. Specifically, we explored the extent to which
risk perception, parent disapproval, and peer disapproval
were predictive of recreational use and whether risk per-
ception mediated the effects of parent and peer disapproval.
Parent and peer disapproval have been strongly linked to
risk perception and use in the marijuana literature [9, 28,
31, 33], hence their inclusion in the model (see Figure 1).
Additionally, risk perception has been indicated in the health
risk behaviors literature and alluded to in the prescription
drug literature as a contributing variable in adolescents’
decisions to engage in these behaviors [12, 14, 27, 34]. We
examined the extent to which these relationships were gender
dependent as the marijuana use literature has suggested that
different variables are predictive of males’ and females’ use
[28]. Additionally, because illicit drug use is correlated with
OTC and prescription drugs misuse [13, 20, 21], we propose
that the relationship between risk perception, parent and
peer disapproval, and OTC and prescription painmedication
recreational use will differ for marijuana users and nonusers.

This study differs from Ford, [26] in that our measures
of parents’ and peers’ disapproval of misuse (specifically
recreational use) are specific to OTC and prescription drug
recreational use independent of other substance use. This is
especially important since previous research has shown that
perceptions of prescription drug misuse often differ from
perceptions of illicit drug use [15, 17], and these differing
perceptions will subsequently affect peers’ and possibly par-
ents’ level of disapproval. Additionally, the inclusion of risk
perception as a predictor variable provides some clinical
utility to the study, in that it investigates the role of an easily
targetable variable for intervention to prevent or decrease
misuse.The inclusion of separate path analyses for OTC pain
medication recreational use, prescription pain medication
recreational use, and marijuana use also provides for a
comparison of predictors of use of the different drugs.

2. Methods

2.1. Participants. The sample consisted of 465 college stu-
dents between the ages of 18 and 24 years (𝑀age = 18.57, SD =
0.86). The majority of participants (91%) were 18 or 19 years

Table 1: Frequency of useormisuse for OTC pain medication,
prescription pain medication, and marijuana.

OTC pain Pain Marijuana
Never 406 (86.9%) 417 (89.3%) 333 (71.3%)
1–5 times 41 (8.8%) 34 (7.3%) 69 (14.8%)
6–19 times 7 (1.5%) 10 (2.1%) 21 (4.5%)
20–40 times 4 (.9%) 3 (.6%) 11 (2.4%)
More than 40 times 9 (1.9%) 3 (.6%) 33 (7.1%)
OTC: over the counter.

of age; the remaining 9% were ages 20–24 years. Participants
were predominantly Caucasian (74%) and female (61%).
Nineteen percent of participants (𝑛 = 88) reported some
(nonzero) lifetime OTC or prescription drug recreational use
with 13% (𝑛 = 60) and 11% (𝑛 = 50) reporting OTC and
prescription pain medication recreational use, respectively.
Twenty-nine percent of participants (𝑛 = 134) reported
nonzero lifetime marijuana use.

2.2. Measures. Risk perception/perceived susceptibility was
measured by perceived personal risk, which was the extent
to which participants felt they would be at risk of getting
sick or hurt if they recreationally used OTC pain medication,
prescription pain medications, or marijuana, respectively.
Risk perception was measured on a 7-point evaluation scale
ranging from no risk at all (1) to very much at risk (7).
To assess for parents’ and peers’ disapproval, participants
were asked to report on how they felt their parents and
peers would feel about them engaging in the recreational use
of OTC pain medication, prescription pain medication, or
marijuana on a 5-point Likert scale ranging from strongly
approve (1) to strongly disapprove (5). Recreational use or
misuse of OTC and prescription painmedicationwas defined
as use of medications to get high. Marijuana misuse was
defined as any marijuana use. Participants were asked about
their lifetime misuse of OTC pain medication, prescription
pain medication, and marijuana use on a 5-point frequency
scale (see Table 1). Responses included never (1), 1–5 times
(2), 6–19 times (3), 20–40 times (4), and more than 40
times (5). OTC pain medication recreational use included
the misuse of OTC Tylenol, Motrin, Advil, Aleve, Ibuprofen,
and aspirin. Prescription pain medication recreational use
included the misuse of Vicodin, Codeine, Oxycontin, and
Percocet. Participants also reported on their recreational
use of other classifications of OTC and prescription drugs
including tranquilizers, stimulants, sedatives, steroids, and
cough and cold syrup, although these itemswere not included
in the analyses.

2.3. Procedures. This study was approved by the authors’
university Institutional Review Board. Data was collected as
part of a larger project, “Media influences on health risk
behaviors and prescription drug use in young adults.” Data
was collected using a survey developed by the authors specif-
ically for the project. College students were recruited from
introductory psychology courses to participate in the study.
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Figure 1: Path analysis model.This figure represents the paths to be tested for over-the-counter pain medication misuse, prescription pain
medication misuse, and marijuana use. There are two models to be tested. One model identifies misuse: zero versus nonzero use (i.e.,
dichotomized use into users and nonusers) as the outcome variable and the othermodel identifiesmisuse: amount (reported use on frequency
scale) as the outcome variable.

Participants were invited to complete an online survey at
computer workstations separated by desk partitions.The sur-
vey was administered via http://www.surveymonkey.com/.
The online survey took approximately 35–50 minutes to
complete, and participants received research credit for their
class upon completion of the survey. To ensure participant
privacy, respondent identification numbers were assigned.

2.4. Statistical Analyses. Descriptive statistics are shown in
Table 2 (for OTC pain medication and prescription pain
medication variables) and Table 3 (for marijuana variables).
Path models were estimated separately for each set of vari-
ables for one of the three drugs: OTC pain medication, pre-
scription pain medication, and marijuana. All path models
took the same form, which is shown in Figure 1. Parent and
peer disapproval of misuse of a drug were used to predict
risk perception for that drug. Both disapproval variables and
risk perception were then used to predict misuse of the drug.
Misuse of the drug was entered using two variables, one
representing whether a respondent reported zero misuse of
the drug versus nonzero misuse and the other representing
amount of use for respondents who reported a nonzero
amount. This model allowed for the testing of whether risk
perception mediated the effects of the disapproval variables
on the misuse variables, which was done using the joint
significance test [35].

For each drug, the path model was first estimated using
data from all participants. It was then of interest to test
whether any of the associations among the variables differed
as a function of gender or as a function of use or nonuse of
the other drugs.Multiple groups analyseswere used to answer
these questions. Each path model was reestimated first with
gender as a grouping variable and second with misuse
of marijuana (for OTC and prescription pain medication
models) or OTC and prescription pain medication misuse
(for the marijuana model). In order to be used as grouping
variables, misuse variables were dichotomized into zero use
versus nonzero use. Because OTC and prescription pain
medication misuse were combined into a single grouping
variable, a zero represented no misuse of either type and
respondents reporting any use of either type, were scored
as nonzero. Path analysis models were estimated using
Mplus 6.0 [36]. The misuse-dependent variables were each
entered using two variables in the model by way of the

TWOPART feature of Mplus, which scores all participants
on a dichotomous use variable depending on whether they
reported zero or nonzero misuse and also score amount of
misuse as a separate continuous variable. Amount of misuse
is scored as missing for respondents who have zero use, but
data from these participants was still able to be included
in the models because Mplus can estimate models using
full information maximum likelihood, which can include
partially complete data. As the amount ofmisuse was skewed,
the MLR estimator, a variation of maximum likelihood that
is more robust to nonnormal data than the more typical
maximum likelihood, was used to estimate the models.

3. Results

Regarding descriptive statistics, parent disapproval was pos-
itively correlated with peer disapproval and risk perception
for marijuana and OTC pain and prescription pain med-
ication misuse variables. Parent disapproval for OTC pain
medication was also negatively correlated with marijuana
use and lifetime use. Among marijuana use variables, parent
disapproval was negatively correlated with lifetime use; how-
ever, this was only true for participants who did not report
any pain medication misuse. Peer disapproval was positively
correlatedwith risk perception and negatively correlatedwith
lifetime use for marijuana and OTC pain and prescription
pain medication misuse variables. Peer disapproval of OTC
pain and prescription pain medication misuse was also
negatively correlatedwithmarijuana use. Risk perceptionwas
positively correlated with gender and negatively correlated
with lifetime use and marijuana use for both types of pain
medication variables. For marijuana variables, risk percep-
tion was negatively correlated with lifetime use. However,
risk perception was only positively correlated with gender
amongparticipantswho reported nopainmedicationmisuse.
Lifetime use was positively correlated withmarijuana use and
negatively correlated with gender for the prescription pain
variables.

Because Mplus uses numerical integration to estimate
models with dichotomous-dependent variables, it does not
report the usual fit statistics or fit indices for such models. Fit
of the models was not an issue, though, as they included all
possible associations among the variables (note that no asso-
ciation between the two misuse variables could be included
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Table 2: Descriptive statistics for OTC pain medication misuse and prescription pain medication misuse.

OTC (1) Parent (2) Peer (3) RP (4) Life use (5) Gender (6) Marijuana Prescription
M SD M SD

(1) Parent disapproval 2.43 1.21 .359∗ .335∗ −.084 .010 .034 4.38 0.89
(2) Peer disapproval 3.19 1.33 .346∗ .491∗ −.353∗ .113∗ −.214∗ 3.93 1.09
(3) Risk perception 3.61 2.00 .249∗ .540∗ −.266∗ .224∗ −.143∗ 5.30 1.71
(4) Lifetime use 1.22 0.70 −.095∗ −.236∗ −.217∗ −.111∗ .318∗ 1.16 0.54
(5) Gender 0.61 0.49 −.049 .011 .142∗ −.121∗ −.054 0.61 0.49
(6) Marijuana use† 0.29 0.45 −.102∗ −.174∗ −.098∗ .140∗ −.054 0.29 0.45
Correlations for OTC pain medication misuse variables are below the main diagonal. Correlations for prescription pain medication misuse variables are above
the main diagonal. The asterisks indicate significant correlations.
OTC: over the counter; RP: risk perception.
∗
𝑃 < .05.
†Marijuana use was dichotomized into zero use versus nonzero use because it was used as a grouping variable for multiple group analyses.
Grouping variable: a zero represented no misuse of either type, and respondents reporting any use of either type were scored as nonzero.

Table 3: Descriptive statistics for marijuana misuse by groups defined by any lifetime misuse of OTC or prescription pain medication versus
no such misuse.

No OTC/Prescription
misuse (𝑛 = 377) (1) Parent (2) Peer (3) RP (4) Life use (5) Gender OTC/Prescription misuse (𝑛 = 88)

M SD M SD
(1) Parent disapproval 4.86 0.44 .312∗ .305∗ −.047 .112 4.61 0.62
(2) Peer disapproval 3.67 1.32 .252∗ .626∗ −.574∗ .043 2.72 1.34
(3) Risk perception 5.36 1.74 .254∗ .465∗ −.604∗ .169 3.83 2.10
(4) Lifetime use 1.36 0.82 −.252∗ −.407∗ −.536∗ −.139 2.58 1.73
(5) Gender 0.63 0.48 .008 .078 .223∗ −.080 0.50 0.50
Descriptive statistics are shown separately for respondents who reported zero OTC or prescription misuse and respondents who reported nonzero OTC
or prescription misuse because the path model for marijuana variables differed significantly depending on this grouping variable (see rightmost column).
Correlations for respondents reporting zero OTC or prescription pain medication misuse are below the main diagonal. Correlations for respondents reporting
nonzero OTC or prescription pain medication misuse are above the main diagonal. The asterisks indicate significant correlations.
OTC: over the counter; RP: risk perception.
∗
𝑃 < .05.

because the continuous variable only took on nonmissing
values for respondents scoring one on the dichotomous
variable) and so were effectively saturated. Note that because
the data is cross-sectional, the term “predictor” is used for
statistical purposes rather than to indicate causality.

Results for the path models are shown in Table 4. For
OTC pain medication misuse, peer disapproval (𝛽 = .516,
𝑃 < .05) significantly predicted risk perception, with higher
levels of peer disapproval predicting higher levels of risk
perception. Both peer disapproval (𝛽 = −.401, 𝑃 < .05)
and risk perception (𝛽 = −.221, 𝑃 < .05) significantly
predicted dichotomous misuse, with higher levels of peer
disapproval and risk perception predicting lower likelihood
of nonzero misuse. Because peer disapproval predicted risk
perception and risk perception predicted dichotomous mis-
use, risk perception was a significant mediator of the effect
of peer disapproval on dichotomous misuse. There were no
significant predictors of amount of misuse for respondents
who reported a nonzero amount. Multiple groups analyses
revealed no significant differences in path coefficients as a
function of either gender groups (𝜒2(8) = 3.44, 𝑃 > .05) or
groups defined by zero or nonzeromarijuanamisuse (𝜒2(8) =
7.60, 𝑃 > .05).

For prescription painmedicationmisuse, both parent dis-
approval (𝛽 = .183, 𝑃 < .05) and peer disapproval (𝛽 = .425,
𝑃 < .05), significantly predicted risk perception, with higher
levels of parent and peer disapproval predicting higher levels
of risk perception. Both peer disapproval (𝛽 = −.424, 𝑃 <
.05) and risk perception (𝛽 = −.188, 𝑃 < .05) significantly
predicted dichotomous misuse, with higher levels of peer
disapproval and risk perception predicting lower likelihood
of nonzero misuse. Because peer disapproval predicted risk
perception and risk perception predicted dichotomous mis-
use, risk perception was a significant mediator of the effect of
peer disapproval on dichotomous misuse. Parent disapproval
(𝛽 = .286, 𝑃 < .05) significantly predicted amount of misuse
for respondents who reported a nonzero amount, but in an
unexpected direction: higher levels of disapproval predicted
greater amounts of misuse. Multiple groups analyses revealed
no significant differences in path coefficients as a function
of either gender groups (𝜒2(8) = 12.35, 𝑃 > .05) or groups
defined by zero or nonzero marijuana misuse (𝜒2(8) = 3.13,
𝑃 > .05).

For marijuanamisuse, both parent disapproval (𝛽 = .162,
𝑃 < .05) and peer disapproval (𝛽 = .493, 𝑃 < .05)
significantly predicted risk perceptions, with higher levels
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Table 4: Standardized coefficients for path models for OTC pain medication, prescription pain medication, and marijuana.

Variables Analysis
OTC Prescription Marijuana

DV: risk perception
Parent disapproval 0.070 0.183∗ 0.162∗

Peer disapproval 0.516∗ 0.425∗ 0.493∗

DV: lifetime misuse, zero versus nonzero
Parent disapproval 0.032 0.011 −0.131∗/0.282∗†

Peer disapproval −0.401∗ −0.424∗ −0.356∗

Risk perception −0.221∗ −0.188∗ −0.409∗

DV: lifetime misuse, amount
Parent disapproval −0.040 0.286∗ 0.037
Peer disapproval 0.286 −0.355 −0.262∗

Risk perception −0.271 −0.100 −0.454∗

Each column has results for a separate path model. Lifetime misuse, zero versus nonzero, is a dichotomous variable, so the part of the model predicting this
variable in each analysis is a logistic regression model.
DV: dependent variables; OTC: over the counter.
∗
𝑃 < .05.
†This path differed significantly for respondents depending on whether they reported zero OTC or prescription pain medication misuse (first value) versus
nonzero use (second value).

of parent and peer disapproval predicting higher levels of
risk perception. Peer disapproval (𝛽 = −.356, 𝑃 < .05)
and risk perception (𝛽 = −.409, 𝑃 < .05) significantly
predicted dichotomous misuse, with higher levels of peer
disapproval and risk perception predicting lower likelihood
of nonzero misuse. Parent disapproval also significantly pre-
dicted dichotomous misuse, but this effect varied depending
on whether respondents were in the zero misuse or nonzero
misuse group for OTC and prescription pain medications, so
it is discussed below. Both peer disapproval (𝛽 = −.262, 𝑃 <
.05) and risk perception (𝛽 = −.454, 𝑃 < .05) were significant
predictors of amount ofmisuse for respondents who reported
a nonzero amount, with higher levels of disapproval and
risk perception predicting smaller amounts of use. Because
both parent and peer disapproval predicted risk perception
and risk perception predicted both dichotomous misuse and
amount of misuse, risk perception was a significant mediator
of the effect of both parent and peer disapproval on both
dichotomous misuse and amount of misuse. Multiple group
analyses revealed no significant differences in path coeffi-
cients as a function of gender groups (𝜒2(8) = 10.02, 𝑃 >
.05). There was a significant difference in path coefficients
as a function of groups defined by zero or nonzero use
of OTC or prescription pain medications (𝜒2(8) = 18.81,
𝑃 < .05). Tests of invariance of the individual paths revealed
that the only path to differ significantly was for parent
disapproval predicting dichotomousmisuse. For respondents
reporting zero OTC or prescription pain medication misuse,
this association was significant and negative (𝛽 = −.131,
𝑃 < .05), so higher levels of disapproval predicted lower
likelihoods of nonzero misuse. For respondents reporting
nonzero OTC or prescription pain misuse, this association
was significant and positive (𝛽 = .282, 𝑃 < .05), so higher
levels of disapproval predicted higher likelihoods of nonzero
misuse.

4. Comments/Discussion

To add to the understanding of OTC and prescription
pain medication misuse and its relationship with other
substance abuse in adolescents and young adults, we explored
the relationship between parent and peer disapproval of
recreational use, risk perception of recreational use, and
reported recreational use. The results of this study indicate
that similar to marijuana use, risk perception of OTC and
prescription pain medication recreational use are influenced
by parent and peer disapproval of recreational use, and use
itself is influenced by peer disapproval and risk perception of
recreational use.

Noteworthy was the ability of peer disapproval of misuse
to predict dichotomous misuse over and above the mediated
effect through risk perception, for all three drugs: OTC and
prescription pain medicationmisuse andmarijuana use.This
is consistent with findings in the substance abuse literature
[31, 33] and suggests that peer subculture may either encour-
age or act as a protective variable against adolescents engaging
in the recreational use of all substances including prescrip-
tion drugs. This also highlights the role of development in
adolescents’ decisions to engage in health risk behaviors;
that is, they are in a period in their lives where peers are
their key counterplayers and they may follow the norms
outlined by their subgroup; hence, peer disapproval has more
influence on their perceptions of harm and use [37]. These
results also suggest that in order to increase risk perception
and reduce recreational use of OTC and prescription pain
medication, programplanners shouldwork towards reducing
the acceptability of OTC and prescription pain medication
misuse among adolescents, since they influence each others’
perceptions.TheOfficeofNationalDrugPolicy [38] andPart-
nership for a Drug-Free America [15] launched a prescription
drug abuse media campaign targeting parents and health and
school professionals; however, no ads were directly marketed



6 ISRN Addiction

toward adolescents and young adults. Based on the significant
influence of peer disapproval on risk perception and use,
future campaigns should target adolescents and young adults.

Parent disapproval was predictive of risk perception of
prescription pain medication recreational use and marijuana
use. We speculate that adolescents may take their parents’
opinions into consideration when formulating their risk per-
ceptions on bothmarijuana and prescription painmedication
as opposed to OTC painmedication because of the restrictive
access to these substances; however, this hypothesis should
be explored in future studies. Parent disapproval of mis-
use failed to directly predict dichotomous misuse of OTC
and prescription pain medications (although it did have a
mediated effect through risk perception for prescription pain
medications). This highlights the need for parents and by
extension other adults working with adolescents to focus less
on preventing behavior via direct methods (e.g., “just say no”
campaigns) and focus more on educating adolescents on the
risks associated with the behavior. The goal of redirecting
adults’ focus on educating adolescents on the risks of OTC
and prescription pain misuse is to influence other correlates
of use, such as peer disapproval and risk perception, in order
to prevent or decrease use.

Parent disapproval predicting dichotomous misuse of
marijuana is consistent with the marijuana use literature
[39, 40]. However, the finding of reverse relationships when
the sample was divided intoOTC and prescription pain drugs
zero and nonzero misusers provides some additional data
about the relationship of use for the top two drugs of choice
for adolescents. Specifically, adolescentswho engaged inOTC
and prescription pain misuse were more likely to be mari-
juana users the more their parents disapproved of marijuana
use, whereas those who were zero OTC and prescription
pain misusers were less likely to engage in marijuana use if
their parents disapproved of marijuana use. These results are
suggestive of a deviant and high sensation-seeking subculture
trend in adolescents who engage in both painmedication and
marijuana use and this subculture is seen across the substance
abuse literature [9, 31, 33]. It is possible that among this
subculture, parent interventions may encourage adolescents
to engage in substance use, providing further need for parents
to focus less onpreventing behavior andmore onhighlighting
the risks associated with the behaviors. Another explanation
may be that of reverse causality, whereby the more the
adolescents engage in use, the more their parents disapprove
of their behavior.

Although risk perception was significantly predictive
of use in the general models, the regression weights and
significance values suggest that it was a weaker predictor
for OTC and prescription pain medication recreational
use than for marijuana use. These findings suggest that
although risk perception may play an important role in
adolescents’ decision making regarding substance use and
other health risk behaviors [28, 34, 41, 42], risk perception
is less of an important variable in adolescents’ decision-
making regarding recreational use of OTC and prescription
pain medication. Additional variables that are uncommon to
the substance abuse literature, such as lower societal stigma,
and comparative risk perception to street drugs may be

more important in adolescents’ decision making regarding
prescription drug recreational use [12, 14]. Additionally, risk
perceptionmay interact with other variables not studied here
to explain adolescents’ decision making regarding use (e.g.,
general attitudes toward prescription drug use, frequency of
family and friends’ medical use of prescription drugs). Future
studies should explore how other correlates of recreational
use of OTC and prescription pain medication interact with
risk perception to influence misuse.

4.1. Limitations and Conclusions. This study was restricted to
recreational users of OTC and prescription pain medication;
these users do not encompass all nonmedical use; therefore,
generalizations about misuse are limited. Future studies
should test this model with a broader definition of nonmed-
ical users. Another limitation regarding generalization is the
use of a convenience sample of college students; future studies
should test this model on a community sample. Another
limitation of this study is that the psychosocial characteristics
of the sample were not considered. Adolescents and young
adults are highly influenced by developmental characteristics
and their external environment and future studies should
explore the extent to which developmental characteristics
interact with these environmental variables to predict risk
perception and use. Additionally, future studies should retest
these paths with a larger sample (preferably including more
participantswho report nonzero use) to check for consistency
of the results across samples. Future studies should also
compare OTC and prescription pain medication misuse to
other illicit drug use and other health risk behaviors. Finally,
the present studywas cross-sectional, so temporal precedence
cannot be established for the assumed causal relationships
between variables.

Despite these limitations, this study provides evidence
that suggests that predictors of OTC and prescription pain
medication recreational use are similar to predictors of
marijuana use in adolescents in that peer disapproval is a sig-
nificant predictor of risk perception andmisuse. Additionally,
both peer and parent disapproval are significant predictors
of risk perception of prescription pain medication misuse.
Unlikemarijuana use, OTC and prescription painmedication
misuse in adolescents are relatively less explained by risk
perception suggesting that other variablesmay be responsible
for adolescents’ decision to engage in the misuse of OTC and
prescription pain medication.

References

[1] Substance Abuse and Mental Health Services Administration,
Results from the 2005 National Survey on Drug Use and Health:
National Findings, Office of Applied Studies, Washington, DC,
USA, 2006.

[2] L. A. Kroutil, D. L. Van Brunt,M.A.Herman-Stahl, D. C.Heller,
R. M. Bray, and M. A. Penne, “Nonmedical use of prescription
stimulants in the United States,” Drug and Alcohol Dependence,
vol. 84, no. 2, pp. 135–143, 2006.

[3] C. Teter, S. McCabe, J. Cranford, C. Boyd, and S. Guthrie,
“Prevalence andmotives for illicit use of prescription stimulants



ISRN Addiction 7

in an undergraduate student sample,” Journal of American
College Health, vol. 53, no. 6, pp. 253–262, 2005.

[4] C. J. Boyd, S. E. McCabe, J. A. Cranford, and A. Young,
“Adolescents’ motivations to abuse prescription medications,”
Pediatrics, vol. 118, no. 6, pp. 2472–2480, 2006.

[5] National Center on Addiction and Substance Abuse at Colum-
bia University, Under the Counter: the Diversion and Abuse
of Controlled Prescription Drugs in the U.S, CASA, Columbia
University, New York, NY, USA, 2005.

[6] National Survey on Drug Use and Health, Characteristics of
Primary Prescription and OTC Treatment Admissions: 2002,
Office of Applied Studies, Substance Abuse and Mental Health
Services Administration, Washington, DC, USA, 2004.

[7] Drug Abuse Warning Network, Emergency Department Visits
Involving Non-Medical Use of Selected Pharmaceuticals, Office of
Applied Studies, Substance Abuse and Mental Health Services
Administration, Washington, DC, USA, 2006.

[8] W.M. Compton andN. D. Volkow, “Abuse of prescription drugs
and the risk of addiction,”Drug andAlcohol Dependence, vol. 83,
supplement 1, pp. S4–S7, 2006.

[9] J. D. Hundleby and G. W. Mercer, “Family and friends as social
environments and their relationship to young adolescents’ use
of alcohol, tobacco and marijuana,” Journal of Marriage and
Family, vol. 49, pp. 151–164, 1987.

[10] Substance Abuse and Mental Health Services Administration,
Drug Abuse Warning Network, 2004, National Estimates of
Drug-Related Emergency Department Visits, Washington, DC,
USA, 2005.

[11] A. M. Arria, K. M. Caldeira, K. B. Vincent, K. E. O’Grady, and
E. D. Wish, “Perceived harmfulness predicts nonmedical use
of prescription drugs among college students: interactions with
sensation-seeking,” Prevention Science, vol. 9, no. 3, pp. 191–201,
2008.

[12] R. A. Friedman, “The changing face of teenage drug abuse—the
trend toward prescription drugs,” The New England Journal of
Medicine, vol. 354, no. 14, pp. 1448–1450, 2006.

[13] D. A. Levine, “Pharming’: the abuse of prescription and over-
the-counter drugs in teens,” Current Opinion in Pediatrics, vol.
19, no. 3, pp. 270–274, 2007.

[14] L. Manchikanti, “Prescription drug abuse: what is being done
to address this new drug epidemic? Testimony before the
subcommittee on criminal justice, drug policy and human
resources,” Pain Physician, vol. 9, no. 4, pp. 287–321, 2006.

[15] Partnership for a Drug-Free America, “The Partnership
Attitude Tracking Study,” 2006, http://www.drugfree.org/wp-
content/uploads/2011/04/Full-Report-PATS-Parents-2006-
Final.pdf.

[16] C. Poulin, “Medical and nonmedical stimulant use among
adolescents: from sanctioned to unsanctioned use,” Canadian
Medical Association Journal, vol. 165, no. 8, pp. 1039–1044, 2001.

[17] L. L. Weyandt, G. Janusis, K. G. Wilson et al., “Nonmedical
prescription stimulant use among a sample of college students:
relationship with psychological variables,” Journal of Attention
Disorders, vol. 13, no. 3, pp. 284–296, 2009.

[18] F. V.Abbott andM. I. Fraser, “Use and abuse of over-the-counter
analgesic agents,” Journal of Psychiatry andNeuroscience, vol. 23,
no. 1, pp. 13–34, 1998.

[19] J. A. Ford and M. C. Arrastia, “Pill-poppers and dopers: a com-
parison of non-medical prescription drug use and illicit/street
drug use among college students,” Addictive Behaviors, vol. 33,
no. 7, pp. 934–941, 2008.

[20] M. A. Herman-Stahl, C. P. Krebs, L. A. Kroutil, and D. C. Heller,
“Risk and protective factors for nonmedical use of prescription
stimulants and methamphetamine among adolescents,” Journal
of Adolescent Health, vol. 39, no. 3, pp. 374–380, 2006.

[21] A. Kokkevi, A. Fotiou, A. Arapaki, and C. Richardson, “Preva-
lence, patterns, and correlates of tranquilizer and sedative use
among European adolescents,” Journal of Adolescent Health, vol.
43, no. 6, pp. 584–592, 2008.

[22] S. E. McCabe, C. J. Teter, C. J. Boyd, J. R. Knight, and H.
Wechsler, “Nonmedical use of prescription opioids among U.S.
college students: prevalence and correlates from a national
survey,” Addictive Behaviors, vol. 30, no. 4, pp. 789–805, 2005.

[23] S. E. McCabe, J. R. Knight, C. J. Teter, and H. Wechsler,
“Non-medical use of prescription stimulants among US college
students: prevalence and correlates from a national survey,”
Addiction, vol. 100, no. 4, pp. 96–106, 2005.

[24] H.-E. Sung, L. Richter, R. Vaughan, P. B. Johnson, and B.Thom,
“Nonmedical use of prescription opioids among teenagers in
the United States: trends and correlates,” Journal of Adolescent
Health, vol. 37, no. 1, pp. 44–51, 2005.

[25] J. A. Ford, “Nonmedical prescription drug use among adoles-
cents: the influence of bonds to family and school,” Youth and
Society, vol. 40, no. 3, pp. 336–352, 2009.

[26] J. A. Ford, “Social learning theory and nonmedical prescription
drug use among adolescents,” Sociological Spectrum, vol. 28, no.
3, pp. 299–316, 2008.

[27] J. Arnett, “The young and the reckless: adolescent reckless
behavior,” Current Directions in Psychological Science, vol. 4, no.
3, pp. 67–71, 1995.

[28] S. A. Fleary, R. W. Heffer, E. L. J. McKyer, and D. A. Newman,
“Using the bioecological model to predict risk perception of
marijuana use and reported marijuana use in adolescence,”
Addictive Behaviors, vol. 35, no. 8, pp. 795–798, 2010.

[29] R. Jessor and S. L. Jessor, Problem Behavior and Psychosocial
Development: A Longitudinal Study of Youth, Academic Press,
New York, NY, USA, 1977.

[30] M. Omori and G. M. Ingersoll, “Health-endangering
behaviours among Japanese college students: a test of
psychosocial model of risk-taking behaviours,” Journal of
Adolescence, vol. 28, no. 1, pp. 17–33, 2005.

[31] M. J. Prinstein, J. Boergers, and A. Spirito, “Adolescents’ and
their friends’ health-risk behavior: factors that alter or add to
peer influence,” Journal of Pediatric Psychology, vol. 26, no. 5,
pp. 287–298, 2001.

[32] J. Shedler and J. Block, “Adolescent drug use and psychological
health: a longitudinal inquiry,” American Psychologist, vol. 45,
no. 5, pp. 612–630, 1990.

[33] H. B. Kaplan, S. S. Martin, and C. Robbins, “Pathways to
adolescent drug use: self-derogation, peer influence, weakening
of social controls, and early substance use,” Journal ofHealth and
Social Behavior, vol. 25, no. 3, pp. 270–289, 1984.

[34] S. E. Hampson, H. H. Severson, W. J. Burns, P. Slovic, and K.
J. Fisher, “Risk perception, personality factors and alcohol use
among adolescents,” Personality and Individual Differences, vol.
30, no. 1, pp. 167–181, 2001.

[35] D. P. MacKinnon, C. M. Lockwood, J. M. Hoffman, S. G. West,
and V. Sheets, “A comparison of methods to test mediation and
other intervening variable effects,” Psychological Methods, vol. 7,
no. 1, pp. 83–104, 2002.

[36] L. K. Muthén and B. O. Muthén,Mplus User’s Guide, Muthén &
Muthén, Los Angeles, Calif, USA, 6th edition, 2010.

http://www.drugfree.org/wp-content/uploads/2011/04/Full-Report-PATS-Parents-2006-Final.pdf
http://www.drugfree.org/wp-content/uploads/2011/04/Full-Report-PATS-Parents-2006-Final.pdf
http://www.drugfree.org/wp-content/uploads/2011/04/Full-Report-PATS-Parents-2006-Final.pdf


8 ISRN Addiction

[37] E. H. Erikson and J. M. Erikson, The Life Cycle Completed, W.
W. Norton, New York, NY, USA, 1997.

[38] Office of National Drug Control Policy, “The ONDCP launches
initiative to combat teen prescription drug abuse,” 2008,
http://www.drugfree.org/join-together/drugs/ondcp-launch-
es-major.

[39] J. E. Butters, “The impact of peers and social disapproval on
high-risk cannabis use: gender differences and implications for
drug education,” Drugs, vol. 11, no. 5, pp. 381–390, 2004.

[40] D. B. Towberman and R. M. McDonald, “Dimensions of
adolescent drug-avoidant attitude,” Journal of Substance Abuse
Treatment, vol. 10, no. 1, pp. 45–52, 1993.

[41] S. A. Fleary, R. W. Heffer, and E. L. J. McKyer, “Dispositional,
ecological and biological influences on adolescent tranquilizer,
Ritalin, and narcotics misuse,” Journal of Adolescence, vol. 34,
no. 4, pp. 653–663, 2011.

[42] G. E. Ryb, P. C. Dischinger, J. A. Kufera, and K. M. Read, “Risk
perception and impulsivity: association with risky behaviors
and substance abuse disorders,” Accident Analysis and Preven-
tion, vol. 38, no. 3, pp. 567–573, 2006.

http://www.drugfree.org/join-together/drugs/ondcp-launches-major
http://www.drugfree.org/join-together/drugs/ondcp-launches-major


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


