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Abstract

Background: While adolescents in the United States are one of the most affected groups by the
opioid crisis, their perceptions on opioid misuse and preferences for education are rarely studied.
Although it is critical to educate adolescents on proper opioid use and storage, many educational
tools need easy measurement scales to systematically document learning of targeted programs. It
is essential to understand adolescents’ knowledge about opioid risks and perceptions about the
opioid crisis to design effective preventive interventions.

Objective: The purpose of this study was to develop an effective scale that measures adolescents’
knowledge about opioid misuse and interest in learning about prescription opioid safety.

Methods: Using survey data from 188 high school students in the Midwest, exploratory factor
analysis (EFA) was used to examine the underlying structure of an initial 68 items. Items were
adapted from a statewide survey previously designed to document awareness of prescription drug
misuse and abuse in the state of Wisconsin. Refinement of the scale used factor analysis iterations
and internal consistency measures. Cronbach’s alpha was used to determine internal consistency
among the items.

Results: Three exploratory factor analysis iterations resulted in a 16-item four-factor structure
describing adolescents’ knowledge of misuse and harm, their interest in learning about
prescription opioids, and their tendency to practice misuse behaviors. Internal consistency and
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the correlation among factors were examined and strong (Cronbach’s a > 0.8). The final 16-item
instrument was termed the Adolescent Opioid Safety and Learning (AOSL) Scale.

Conclusions: When combined with adolescent opioid education tools, the AOSL Scale can help
assess and document medication safety learning. The four subscales could support researchers and
practitioners in measuring adolescents’ orientation towards prescription opioid misuse. The AOSL
Scale may also be used in developing targeted educational materials on prevention of opioid
misuse for adolescents.
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Introduction

Opioid epidemic in adolescents

The opioid epidemic affects adolescents in the US, with 7.6% of this population reporting
misuse in 2019, primarily related to prescription opioids.12 Unfortunately, 64% of clinicians
do not have a protocol for prescribing pain management, which contributes to this misuse.3
Several of these clinicians also believed medications that work for adults also work for
adolescents and that adolescents will not be negatively affected by these medications.3 Yet,
many clinicians in other studies believe that adolescents may use opioids not only to relieve
pain, but also to get high.4® Despite the black box warning on codeine for this population,
the most commonly prescribed opioids to children and adolescents are hydrocodone,
oxycodone, and codeine,.”? As a result, there is an increase in the hospitalizations of
children and adolescents, increase in opioid abuse calls, and an increase in the mortality rate
from opioids.19-12 What is most concerning is that adolescents prescribed opioids before
12th grade are more likely to misuse opioids later in life than those without a prescription;
those with a prescription are three times more likely to misuse than those without.2:13-17
Furthermore, lifetime opioid misuse is not only correlated with unsafe medication storage
in the household, 86.3% of intentional opioid exposures occurred in the adolescents’
household, but also with the notion that peers of adolescents are also abusing opioids.2-15-18

Opioid mismanagement by parents

Despite 72.6% of parents stating they believe children can overdose on opioids more easily
than adults, unsafe opioid practices and storage still occur in the home.1® Safe storage

is more common in households with children under the age of seven, even though it is

more common for older adolescents to misuse opioids and share them with others.29-23 One
contributing factor to opioid mismanagement is that a majority of parents did not think their
children would take opioids and did not store opioids properly in the home. Only 6% of
parents are counseled on how to dispose of opioids properly, 54.8% of adults are unaware
of secure places to store opioids or the proper disposal routes, and there are conflicting
recommendations for disposal.10:24.25 Additionally, parents do not intend to dispose of
expired or unused opioids. Common reasons for retention of unused opioid medications are
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that parents do not know how to properly dispose of opioids, think their children may need
the drug in the future, and paid for the medication.26

International opioid use among adolescents

Opioid misuse poses an important health problem worldwide. A longitudinal study sought to
explore adolescent drug misuse on an international level by using data from the Researched
Abuse Diversion and Addiction-Related Surveillance (RADARS®) System, which included
all intentional calls for prescription opioids and stimulants for persons 13 through 19

years old from 2007-2009.17 The study found that 68% of the reported adolescent
experiences with prescription drugs were opioid related.1” In Europe, prescription opioids
account for three-quarters of overdose deaths, which represent 3.5% of total deaths

among adolescents.2” Another study found that between 2006 and 2012, the prevalence of
prescribed opioid use by adolescents significantly increased among adolescents in Denmark,
Norway, and Sweden.28 Other studies have shown that adolescent opioid misuse is prevalent
in the Middle East and Africa.2%-32 Furthermore, there has been a worldwide increase of
deaths from prescription opioids, establishing that opioid misuse remains is a universal
issue.33

Opioid educational interventions

With the opioid epidemic increasingly affecting adolescents, new educational materials have
been developed to help support their learning and understanding of opioids. For example,
the National Institute on Drug Abuse (NIDA) created a teen program to educate adolescents,
parents, and teachers via online games, videos, drug facts, and lesson plans on prescription
drug use, misuse, and its effects.34:35 An organization called ‘Opioid Lifeline’ developed
This is (Not) About Drugs which educates adolescents in a classroom session on how
addiction can stem from misuse, symptoms of an overdose, the use of naloxone, and general
resources on supporting adolescents’ decision-making when it comes to opioid use.3436
Other organizations, ‘Rx for Addiction’ and ‘Medication Safety’, created a 3-h program with
interactive sessions that focuses on medication safety and signs of misuse, withdrawal, and
overdose by utilizing role-play, case scenarios, and social media.2? Furthermore, Operation
Prevention educates students through providing classroom resources to help begin the
conversation surrounding the potential impacts that opioids can have on adolescents and
also provides a toolkit for parents about misuse and prevention.37-38 While there have been
several interventions that proved to be helpful for adolescents’, none of them incorporated a
scale to efficiently measure adolescents’ preferences for opioid misuse education.25:37:39-42

Medication knowledge scales

Currently, there are no scales that measure adolescents’ preferences for opioid safety
education regarding safe storage of opioids, where they learn about safe opioid practices,
and what they have already know about opioid misuse. Surveys like the National Survey
on Drug Use and Health and CRAFFT Screening Questions can measure opioid use

and misuse prevalence in youth, but neither incorporate storage or educational questions
on opioids.18:43.44 The Medication Attitude Questionnaire surveys for adults measure
their attitudes about using pain medications for their children.*® There are other broader
medication use surveys that are currently available such as the Beliefs about Medicines
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Questionnaire, which measures overuse, harm, and benefits, and the Perceived Sensitivity
to Medicines Scale, which measures a person’s beliefs about the beneficial and harmful
effects of medicines.#® Thus, the purpose of this study is to develop the Adolescent Opioid
Safety and Learning (AOSL) Scale, a scale that measures adolescents’ knowledge of and
preferences for opioid safety, current misuse, and storage practice of opioids.

Study participants, recruitment, setting

Participants were recruited from three Wisconsin high schools in rural, urban, and suburban
geographic areas of the state. Inclusion criteria for participation in the study was that
participants were enrolled in 9th to 12th grade, could speak and understand English, and
that English or Spanish were their parent’s or guardian’s first language. In one school,
recruitment materials were distributed to 112 eligible students enrolled in a required health
course. In the other two schools, recruitment materials were distributed to all 1100 students
fitting the study inclusion criteria. Students who were younger than 18 years old were
required to assent and to obtain parent or guardian consent to participate; students 18 and
older could consent for themselves. Of the 1212 students who were eligible to partake in
the study, 190 students consented to and took the survey. The survey was administered
electronically using REDCap, a secure Internet platform for building and managing online
surveys and databases. Students were reminded to complete the survey on their own and
were spread out in classrooms to limit the ability to see peers’ responses. Survey answers
remained anonymous, and each survey was given a code that did not correspond to specific
students. The responses were collected and managed using REDCap electronic data capture
tools hosted at University of Wisconsin-Madison.4”48 At the time of survey completion,
participants received a $15 cash payment.

Survey development and measures

The study team developed a survey to capture high school students’ attitudes and knowledge
about misuse of prescription opioids, safe handling, storage, information seeking behaviors,
and their preferences for education about medication safety practices. The survey consisted
of 84 items in total: 68 instrument items and 16 demographic questions (Appendix A).

The 68 items were used for this analysis to assess adolescents’ knowledge of opioid

misuse behaviors, how much harm misuse of opioids can do, how likely adolescents are

to engage in misuse behavior, and their interest in learning more about opioid medication
topics. Survey responses options consisted of close-ended questions (i.e., Likert scales or
dichotomous responses). Question structure and content were adapted from a statewide
survey previously designed to increase awareness of prescription drug misuse and abuse

in the state of Wisconsin, which was adapted from a survey used by State of Maryland

for similar purpose.#9:°0 Questions from the Wisconsin state-wide survey were revised in
structure and content to meet the needs of a high school adolescent target audience and
objectives of the study. The survey was pilot tested in two afterschool youth programs

and revised based on their feedback. This draft of the survey was then reviewed by the
University of Wisconsin Survey Center and revised based on their feedback to create the
final survey instrument. The final survey took approximately 10 min to complete. The

Res Social Adm Pharm. Author manuscript; available in PMC 2023 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Abraham et al.

Page 5

revised study instrument and study protocol were approved by the University’s Health
Sciences Institutional Review Board.

Data analysis and internal consistency

Results

Overall, 190 survey responses were collected. Data were cleaned of any non-response

or missingness, resulting in two surveys being excluded from data analysis, leaving 188
complete responses. All analyses were performed in R version 4.0.0 using the psych package
for factor and internal consistency analyses.51°2 We focused on an iterative exploratory
process to help understand what factor structure might be most stable within the data and
groups of questions/themes within the survey that appear most strongly related with one
another.

A combination of scree and parallel analyses were used to determine the number of factors
to fit in any given iteration (Fig. 1). After the number of factors to fit was selected, the
data were fit by minimizing residuals and using oblique rotation (oblimin method). After
fitting, the loading of items across the factors was examined, along with the distributions of
the estimated factors and their correlations, to aid in which item groupings (i.e., question
themes) or individual items within a theme should be removed before the next exploratory
iteration. In addition to factor analyses, summary scores of each theme present in the
instrument were created by standardizing each item in the theme (creating means of 0 and
standard deviations of 1) then summing the standardized items within theme. These theme
summary measures were then analyzed for internal consistency using Cronbach’s a.,, and
for the change in a and a’s standard error of the summary measure for dropping each
individual item from the summary measure. Cronbach’s alpha above 0.70 was considered
acceptable for internal consistency.

Participant characteristics

A total of 188 completed surveys were included for the final analyses. The demographic
characteristics of the survey respondents are described in Table 1.

Preliminary item reduction using EFA

EFA was used for item reduction as well as to understand the underlying factor structure.
The first exploratory analysis utilized all 68 items across the 188 student responses,
resulting in a suggested number of factors to fit from 3 to 11, depending upon the

method given priority. The first iteration fit a maximum number of factors of 6. When
examining which survey items or item groupings should be removed in the next iteration,
the following observations were considered: items with small loadings on all factors, items
with loadings distributed evenly across several factors, items whose removal improved
internal consistency measures of the theme, and items loading onto factors that had highly
non-normal distributions or factors that had correlations counter to how we would expect
them to correlate with other factors, were considered for removal. Items that were important
to the fundamental understanding of opioid knowledge, opinions, and behavior within high
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school students were retained, regardless of the above behavior they might exhibit (i.e., the
scientific goal of the instrument was always paramount).

After several iterations and reduction in the items used, the suggested number of factors to
fit was stable at four across all the methods examined, with each factor “isolating” to each of
the four themes. These four themes included items about opioid misuse, interest in learning
about opioids, things you might do when using opioids, and harm caused by opioids. Table
2 describes items under each of these four categories, which were then used to run the final
analysis.

Factor structure and AOSL scale item using EFA

Given the four-factor structure, we turned attention to identifying the strength of loading of
each item within each factor. Five of the 21 items which loaded poorly (less than 0.60)°3
were dropped in this step: two non-misuse items (0.38 and 0.26, respectively), two physical
and mental health harm items (0.53 and 0.55, respectively) and one item about using opioids
after they expire (0.57). Thus, the final analysis utilized 16 items with a 4-factor structure,
which constituted the final AOSL Scale (Fig. 2). Item loadings for this model are presented
in Table 3. High internal consistency was observed between the items loading on each factor
(see Table 4).

Factor one was named ‘Opioid Learning Interest’ and measures the extent to which teens
are interested in learning about opioids, how to practice safe use of opioids, the negative
consequences of opioid misuse, how to safely store and dispose of opioid medications,
and resources to learn more about opioid safety. Cronbach’s alpha showed strong internal
consistency among the 5 items (a = 0.905, se = 0.011).

Factor two was named ‘Opioid Misuse Behavior’ and measures the ability to recognize
the following behaviors as opioid misuse: using someone else’s prescription to get opioids,
using someone else’s opioid medication, using opioids at a higher dose, or more often than
their prescription calls for, and sharing opioid medications with others. Cronbach’s alpha
showed strong internal consistency among the 4 items (a = 0.924, se = 0.009). This factor
was weakly and negatively correlated with ‘Opioid Harm’ (r = —.20).

Factor three was named ‘Likelihood to Misuse Opioids’ and measures the extent to which
participants are likely to engage in the following misuse behaviors: using an opioid that
was prescribed to a friend for their own pain relief, offering an opioid that they have a
prescription for to a friend for their pain relief, using a prescription opioid medication their
grandparents have in their house, and using someone else’s opioid pain relief medication
that they find in their house. Cronbach’s alpha showed strong internal consistency among
the 5 items (a = 0.868, se = 0.015). This factor was weakly and negatively correlated with
‘Opioid Harm’ (r = -.23).

Factor four was named ‘Opioid Harm’ and indicated the amount of harm misuse of
opioids does to a person’s ability to do well in school, relationships with their family,
and relationships with their peers or friends. Cronbach’s alpha showed strong internal
consistency among the 5 items (a = 0.892, se = 0.014).
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Discussion

One in four adolescents in the United States have misused a prescription opioid at least
once in their life,14 and nearly one in four high school students in the United States are
exposed to opioids, medically or non- medically.1# The opioid crisis in this age group is not
adequately addressed in empirical literature. A need to understand adolescents’ perceptions
about opioid misuse and safety has been recognized.3* This warrants the requirement of a
scale to understand how adolescents perceive the opioid epidemic, their perceptions on what
constitutes misuse, how harmful opioid misuse is, and their preferences for education to
help combat this epidemic in their population. This study recognized this need and, using
EFA, developed the Adolescent Opioid Safety and Learning (AOSL) Scale, which measures
adolescents’ knowledge of and preferences for opioid safety, current misuse, and storage
practice of opioids.

Four factors emerged from the EFA. These factors were named ‘Opioid Learning Interest’,
‘Opioid Misuse Behavior’, ‘Likelihood to Misuse Opioids’, and ‘Opioid Harm’. Fifty-two
of the original 68 items were dropped due to poor loadings in the process of EFA, resulting
in a 16-item scale. Based on the EFA conducted in this study, adolescents were aware

of the opioid crisis in their age group and could identify harms of opioid misuse and
behaviors related to it. Interestingly, ‘opioid learning interest’ and ‘likelihood of misuse
opioids’ were not strongly related. Similarly, ‘Opioid Harm’ and ‘opioid misuse behavior’
were not strongly related. Relationships between these factors should be confirmed using
confirmatory factor analysis.

Adolescents who report misuse of prescription opioids indicated medical use of prescription
opioids before they started using them nonmedically.?* In the last forty years, lifetime use
of nonmedical prescription opioids was reported to be highly correlated with medical use

of prescription opioids.5® It is estimated that 17.6% of high school seniors reported lifetime
medical use of prescription opioids, while 12.9% reported nonmedical use of prescription
opioids.14 Understanding what factors constitute opioid misuse according to adolescents is
important to understand adolescents perceptions about misuse.

Misuse of opioids has not been accurately defined yet.3* The CDC describes various
actions that constitute opioid misuse, such as using someone else’s opioid medication, using
opioids at a higher dose, or more often than their prescription calls for, and sharing opioid
medications with others.%8 Adolescents involved in this study correctly recognized these
three items as constituting the opioid epidemic. This factor, Opioid Misuse Behavior, helps
researchers better understand adolescents’ ideas of what constitutes opioid misuse and can
be used to develop educational interventions specific to adolescents. Additionally, though
the magnitude of correlation was not large in our results, the negative correlation between
“opioid Harm” and both “opioid misuse behavior” and “likelihood to misuse opioids”
indicates that one can enact practical change in opioid misuse views and behaviors through
education about opioid harm.

It is also important to understand the role parental behaviors play in adolescent opioid
misuse prevention. Parental monitoring, family structures, and social ties have been reported
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to affect an adolescents’ motives for misusing prescription drugs.5” While there is some
evidence available about the effects family and friends can have on adolescents’ intentions
to misuse opioids, nothing is known about how adolescents perceive the effect of misusing
opioids on their relationships with family and friends. Items under factor four ‘Opioid Harm’
capture this gap in literature, thus making this survey instrument a new addition to this field.

This study adds to the literature an important survey instrument which will help capture
adolescents’ perceptions about opioid misuse and safety. Without a definition available for
opioid misuse, and lack of consensus of opioid safety practices, there is a need to understand
how exactly adolescents perceive opioid misuse and safety.2425 Therefore, using the final
validated version of this scale will be useful to future scholarship. Future studies should
test the AOSL Scale on a national and international sample of adolescents to examine

if the scale is applicable to a more diverse sample. Once tested, the validated scale will
allow for researchers to gain better insight on adolescents’ knowledge of and preferences
for opioid safety, current misuse, and storage practice of opioids. A validated final version
of the AOSL Scale will guide the development of adolescent specific interventions, which
will be more effective than general interventions for adolescents and will help combat the
opioid epidemic. This instrument can be used in schools to assess adolescents’ perceptions
and knowledge before offering an opioid safety session in health class or by researchers

to understand their audience before developing interventions to combat the opioid crisis in
adolescents.

Limitations and implications

While the items removed from factor analyses could be construed as unstable or
inconsistent, this does not indicate that those items are less useful or less valuable. Removed
items could be due to several reasons that might be of scientific importance or interest and
may be more variable with respect to the knowledge, behavior, or opinions adolescents

have around what the item is asking. These items might also be less correlated with

other items in the survey. Such items could represent unique themes, factors, or students’
thoughts, and if more items were related to it, they might have been retained. If such

items are overly variable and noisy, they could also represent areas ripe for improvement

in opioid education and understanding within adolescents. Additionally, there is always the
possibility that certain important items were removed because of the overfitting scenario
present here and might be retained given more data. Common heuristics in factor analyses
are to have a number of observations that are at least 10 times the number of parameters
being estimated in EFA, highlighting the need for additional study and testing of the AOSL
scale in larger samples.58 Due to the differences among reported adolescent opioid misuse
between grades and US states, there is a need to test the full 68 item AOSL scale among
additional grade levels and on a national scale, to examine if the removed items are of
scientific significance.1:2 There is also a need to test the scale on an international level as
adolescent opioid misuse is prevalent globally.1727-33 A confirmatory factor analysis should
be conducted on a larger national and international sample of participants to verify the factor
structure.
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Conclusion

There is a lack of scientific literature that measures adolescents’ preferences for learning
about safe storage of opioids, correct opioid practices, and what preexisting knowledge
about opioids they have. This study sought to explore this gap in the literature by creating
the Adolescent Opioid Safety and Learning (AOSL) Scale and testing it on a group

of adolescents. A four-factor structure, including a 16-item scale, was obtained through
EFA. The four factors identified were: Opioid Learning Interest, Opioid Misuse Behavior,
Likelihood to Misuse Opioids, and Opioid Harm. Validating this study in other states, and
on a national and international level, would help adapt this scale to broader groups of
adolescents. In doing so, this will help us understand adolescent perceptions and opinions
about opioid safety education, which can help researchers and educators design targeted
educational materials on prevention of opioid misuse, specifically for adolescents.

Supplementary Material
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Fig. 1.
PCA Plot used to determine the number of factors to fit in any given iteration.
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Factor structure with standardized loading for the 16-item Adolescent Opioid Safety and

Learning scale. The Adolescent Opioid Safety and Learning scale.
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Table 1
Participant demographics (N = 188).

Demographics N (%)
Grade?

9th 30 (16.7)

10th 79 (43.9)

11th 33(18.3)

12th 38(21.1)
Gender ©

Female 102 (53.7)

Male 74 (38.9)

Other 12 (6.4)
Race/Ethnicity ¢

White 101 (53.2)

Black 2(11)

Hispanic 60 (31.6)

Other 25(13.3)
RUCA 3.0 Zip Code Designation %

1 or 2: Metropolitan area core/high commuting 128 (71.9)

7: Small town core 45 (25.3)

10.3: Rural areas 5(2.8)
Age (mean (SD)) 16.21 (1.02)
People under 18 living in your household? (mean (SD)) 2.19 (1.16)

a . -,
Grade was missing for 8 participants.

Gender identity choices of “male,” “female” and “in another way” were not mutually exclusive in the survey. As such, “male” is defined as select
“male” while not selecting other choices; “female” is defined as selecting “female” while not selecting other choices; “other” was defined as all

other combination of choices that occurred.

Race/ethnicity were not mutually exclusive choices between 7 different options. As such, “white,” “black,” and “Hispanic” were defined as
selecting only one of those associated options and selecting none of the other 6; “other” was defined as any other combination of selections.

dSmaII town core is defined as primary flow within an urban cluster of 2500 to 9999 (small UC); Rural areas are defined as primary flow to a tract

outside a UA or UC; Secondary flow 30%-50% to a small UC.

EZip Code was missing for 10 participants.
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Table 2

Item codes and items used in EFA analysis after preliminary item reduction.

Item Item
code

Opioid Learning Interest

Even if you have learned about these topics before, how interested (not at all, a little, somewhat, very, extremely) would you be in learning more
about each of the following topics on opioid use and safety?

16a What are opioids

16b How to practice safe use of opioids

16¢ What are negative consequences of opioid misuse

16d How can we safely store and dispose opioid medications?
16e Resources to refer to learn more about opioid safety?

Opioid Misuse Behavior

We would like your opinion on what you would consider the misuse of opioids. Is someone misusing opioids if (yes/no) ...

a .. they are using an opioid they had a prescription for, but after it expired?a

b ... they use someone else’s prescription to get opioids for themselves?

7c ... they use someone else’s opioid medication?

7d ... they use opioids at a higher dose, or more often than their prescription calls for?
Te ... they share their opioid medications with others?

7f

... they return their unused opioid medication to the pharmacy when it expires? a
Likelihood to Misuse Opioids

Next, we would like you to think about how likely (not at all, slightly, somewhat, very, extremely) you might be to do each of the following
How likely would you be to ...

9a ... use an opioid that was prescribed to your friend for your own pain relief?

9b ... offer an opioid that you have a prescription for to a friend for their pain relief?

9c ... use a prescription opioid medication your grandparents have in their house?

9d ... use someone else’s opioid pain relief medication that you find in your house?

9% ... stop your friend from using an opioid medication for non-medical purposes? (reverse coded)
Opioid Harm

How much harm (none, a little, some, quite a bit, a great deal) does the misuse of opioids do to a person’s ...

8a .. physical health? a

8b .. mental health? @

8c ... ability to do well in school?

8d ... relationships with their family?

8e ... relationships with their peers or friends?

altems dropped from final analysis.
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Table 4
Cronbach’s alpha among items.
Theme alpha se item dropped dropped
alpha se
Opioid Learning Interest 0.905 0.011 16a  0.886 0.013
16b  0.878 0.015
16c  0.885 0.014
16d  0.891 0.013
16e  0.882 0.014
Opioid Misuse Behaviors 0.924 0009 7b 0.882 0.015
7c 0.912 0.011
7d 0.915 0.011
Te 0.898 0.013
Likelihood to Misuse Opioids 0.868 0.015 9a 0.796 0.025
9b 0.830 0.021
9c 0.864 0.017
9d 0.827 0.019
Opioid Harm 0.892 0.014 8c 0.911 0.013
8d 0.820 0.026
8e 0.801 0.029
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