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Abstract
Background: Opioid use disorder (OUD) poses medical and societal concerns. Although most individuals with OUD in the
United States are not in drug abuse treatment, buprenorphine is considered a safe and effective OUD treatment, which reduces
illicit opioid use, mortality, and other drug-related harms. However, as buprenorphine prescriptions increase, so does evidence
of misused, abused, or diverted buprenorphine. Users’ motivations for extratreatment use of buprenorphine (ie, misuse or abuse
of one’s own prescription or use of diverted medication) may be different from the motivations involved in analgesic opioid
products. Previous research is based on small sample sizes and use surveys, and none directly compare the motivations for using
buprenorphine products (ie, tablet or film) with other opioid products having known abuse potential.
Objective: The aim of the study was to describe and compare the motivation-to-use buprenorphine products, including
buprenorphine/naloxone (BNX) sublingual film and oxycodone extended-release (ER), as discussed in online forums.
Methods: Web-based posts from 2012 to 2016 were collected from online forums using the Web Informed Services internet
monitoring archive. A random sample of posts was coded for motivation to use. These posts were coded into the following
motivation categories: (1) use to avoid withdrawal, (2) pain relief, (3) tapering from other drugs, (4) opioid addiction treatment,
(5) recreational use (ie, to get high), and (6) other use. Oxycodone ER, an opioid analgesic with known abuse potential, was
selected as a comparator.
Results: Among all posts, 0.81% (30,576/3,788,922) discussed motivation to use one of the target products. The examination
of query-selected posts revealed significantly greater discussion of buprenorphine products than oxycodone ER (P<.001). The
posts mentioning buprenorphine products were more likely than oxycodone ER to discuss treatment for OUD, tapering down
use, and/or withdrawal management (P<.001). Buprenorphine-related posts discussed recreational use (375/1020, 36.76%),
although much less often than in oxycodone ER posts (425/508, 83.7%). Despite some differences, the overall pattern of motivation
to use was similar for BNX sublingual film and other buprenorphine products.
Conclusions: An analysis of spontaneous, Web-based discussion among recreational substance users who post on online drug
forums supports the contention that motivation-to-use patterns associated with buprenorphine products are different from those
reported for oxycodone ER. Although the findings presented here are not expected to reflect the actual use of the target products,
they may represent the interests and motivations of those posting on the online forums. Buprenorphine-related posts were more
likely to discuss treatment for OUD, tapering, and withdrawal management than oxycodone ER. Although the findings are
consistent with a purported link between the limited availability of medication-assisted therapies for substance use disorders and
use of diverted buprenorphine products for self-treatment, recreational use was a motivation expressed in more than one-third of
buprenorphine posts.
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Introduction
Background
Opioid use disorder (OUD) poses medical and societal concerns,
contributing to an increasing economic burden [1].
Approximately 11.8 million individuals older than 12 years
misused opioids in 2016, with 11.5 million misusing prescription
pain relievers [2]. The same source notes that nearly 2.1 million
individuals received past-year specialty treatment for OUD,
where only 1 in 5 individuals (21.1%) with OUD received such
a treatment. A majority of individuals with OUD in the United
States are not enrolled in drug abuse treatment [3]. Nevertheless,
the amount of prescribed buprenorphine continues to increase
[4-7], as does evidence of use of misused/abused/diverted
buprenorphine [8-10]. Previous research suggests that users’
motivations for extra-treatment use of buprenorphine (ie,
misuse/abuse of one’s own prescription or use of diverted
medication) may be different from motivations to misuse, abuse,
or divert analgesic opioid products [3,8,11-14]. All these studies
are based on relatively small sample sizes and use surveys, and
none directly compare the motivations for using buprenorphine
products (ie, tablet or film) with other opioid products having
known abuse potential. This study is an effort to use
spontaneously occurring Web-based discussion among
recreational drug users to better understand the various
motivations for use, misuse, and diversion of buprenorphine
and empirically examine whether and how the motivations
observed for buprenorphine products differ from an opioid
analgesic with known abuse potential.
Buprenorphine has been shown to be a safe and effective
treatment for OUD, as well as for use in acute detoxification,
stabilization, and long-term maintenance of individuals with
OUD [15,16]. Opioid maintenance therapy with buprenorphine
reduces illicit opioid use, mortality, and other drug-related harms
among opioid-dependent individuals [17,18].
Buprenorphine has also been associated with diversion, misuse,
and abuse, as the amount of prescribed buprenorphine has
increased [4-7]. There is evidence that diversion, misuse, and
abuse might vary across buprenorphine products. For example,
a recent multi-dataset study [19] found evidence to conclude
that prescription-adjusted abuse of the sublingual film was less
than the single-entity tablet. Nevertheless, the abuse of
buprenorphine quadrupled between 2008 and 2013, when
buprenorphine was the fourth most commonly diverted
prescription drug in law enforcement cases, behind oxycodone,
hydrocodone, and alprazolam [20]. This raises the paradoxical
situation: although buprenorphine is intended as a treatment for
OUD, it is also likely to be abused, misused, and diverted.
As the prevalence of buprenorphine use outside the context of
participation in an authorized, therapeutic program for treatment
of OUD increases, evidence is emerging on the differences in
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the patterns of extra-therapeutic buprenorphine use versus
analgesic opioids. Early work by Cicero and colleagues of
individuals surveyed in substance abuse treatment [20] found
that more than 30% of the individuals reported using
buprenorphine to get high, yet only 1.6% of the individuals
indicated buprenorphine as their primary drug of choice,
compared with 32.4% of the individuals selecting oxycodone
as their primary drug, with 29.8% of the individuals selecting
heroin. A total of 50% to 60% of those using buprenorphine
cited motivations, such as maintenance of abstinence, to aid in
weaning off other drugs and manage situations when they
needed to function (eg, work or social events). In a more recent
survey [8], 52% of the survey respondents reported using
buprenorphine to get high, and 4% of the respondents reported
it as their drug of choice. In this subsequent survey, 79% of the
respondents reported using buprenorphine products to maintain
abstinence, and 53% of the respondents reported trying to wean
themselves off other drugs. Self-medication for pain (37%) and
treatment of emotional problems (19%) were also endorsed by
survey respondents as motivations for using buprenorphine.
More than 80% of the respondents who used diverted
buprenorphine indicated that easier access to a buprenorphine
prescriber would increase the likelihood of them procuring a
prescription rather than obtaining buprenorphine on their own
[8]. These findings are supported by a recent survey of
individuals in Rhode Island [3]. This study revealed that the
primary motivations underlying the use of diverted
buprenorphine were management of withdrawal symptoms and
self-treatment of OUD. These authors conclude that restrictive
regulations limiting treatment capacity and inaccessibility of
existing services have led to diversion of buprenorphine, largely
for self-treatment. Other studies have reached similar
conclusions [11-14], suggesting the possibility that illicit use
of buprenorphine in the United States is motivated, at least for
some, by the desire to self-detoxify, self-treat, or manage opioid
cravings and other withdrawal symptoms. It is worth noting
that in the studies cited, the authors have assumed that the
motivations observed with respect to buprenorphine products
are different from the motivations for nonmedical use (NMU)
of analgesic opioids. Although this is understandable, to our
knowledge, this assumption has not been empirically tested.
Discussion on the Web among recreational substance users who
post on online drug forums is a method for understanding how
drug users express their own motivations for using drugs. Online
forums have been considered an ideal medium for individuals
who abuse and misuse prescription drugs to communicate with
each other [21-23], offering their uncensored ideas and beliefs,
discussing trends and preferences, and providing education
about recreational drug use [24]. Public online forums can be
monitored unobtrusively and may reveal the methods, reasoning,
and associated sentiment regarding the misuse of prescription
drugs [25,26]. These spontaneous, peer-to-peer discussions also
represent a different perspective than obtaining beliefs and
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practices reported in consented surveys. Discussions regarding
prescription opioids on these websites may provide insights into
how individuals who post on these online forums view the
impetus for use of specific prescription opioid products.
Furthermore, the attitudes, preferences, and opinions shared on
these online forums can be expected to inform those who view
the websites but do not post messages. It is generally believed
that most (over 50%) of those who visit online forums are
‘‘lurkers,’’ individuals who frequently read message boards but
do not post messages [27]. Thus, discussion about a particular
substance or product on these message boards may not only
represent the views and interests of those who post messages
but also influence the attitudes and interests of the lurkers.
Finally, relative to other media sources, such as Twitter,
Facebook, or YouTube, online forums appear to retain their
relevance on discussions on antisocial topics, such as substance
abuse, where anonymity for those who post or read can be
maintained.

Objectives
The aim of this study is to describe the motivations for
buprenorphine use, as reported in discussions on the Web. To
contextualize the findings of reported motivations and provide
a stark contrast, we compared the motivational profile of
buprenorphine products with oxycodone extended-release (ER),
a nonbuprenorphine, prescription full µ-opioid agonist indicated
for analgesia, known to be desirable for euphoric purposes or
to get high [28]. Oxycodone ER is consistently reported as
highly abused in samples of individuals in chemical dependence
treatment [20,29]. In addition, a subanalysis examined for any
differences with respect to motivations for using
buprenorphine/naloxone (BNX) film as compared with other
buprenorphine products. Quantitative and qualitative analytic
approaches were used to compare the patterns of
motivation-related discussion associated with each product
group.

Methods
Study Design and Population
This study was a 2-part evaluation comprising (1) retrospective,
quantitative analyses of Web-based drug discussion levels of
buprenorphine products compared with oxycodone ER and (2)
a retrospective, qualitative coding of internet post content
regarding the motivation to use these products. A subanalysis
was conducted to test for any motivational differences between
BNX sublingual film and other buprenorphine formulations.
The study sample was drawn from an archive of internet posts
extracted from publicly accessible online forums, which
represent a population of recreational substance users and their
Web-based communications regarding both illicit and
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prescription drugs. Posts were identified on 7 online forums
that are monitored by National Addictions Vigilance
Intervention and Prevention Program (NAVIPPRO’s) Web
Informed Services. The forums were chosen based on predefined
criteria [25], specifying that the forum must (1) include a
message board component; (2) be unedited; (3) promote free
discussion of illicit and/or prescription drug use; (4) be open to
the public; (5) be privately funded (eg, private donations); (6)
be maintained/moderated by volunteers; and (7) be an
English-language website (although not all authors who post
messages on the Web-form reside in the United States). The
posts written between January 1, 2012, and December 31, 2016,
were archived in a database for further sampling and analysis.
No personal identifiable information related to the author was
saved. All research activities conducted for this study were
deemed exempt from review by the New England Institutional
Review Board.

Data Sample and Coding
Sampling Process for Quantitative Analyses
All the posts referencing a buprenorphine product or oxycodone
ER during the study period were collected (product categories
are defined in Table 1).
Oxycodone ER was selected to represent a full µ-opioid agonist
product with a different medical indication (ie, treatment of
pain), which is also known to be desirable for euphoric purposes
or to get high [20,28,29]. Product-specific posts were identified
from the entire archive of messages posted during the study
period using standardized queries to identify posts that contained
text matching search-string criteria. Search-string criteria for
products included common misspellings, slang, and/or wildcard
characters (eg, suboxone%, _xone, sub%, and bupe%).
Search-string criteria were also generated to capture possible
motivation-related discussion following a review by the research
team of the literature and a manual review of a sample
(approximately 500) of buprenorphine and oxycodone ER posts.
In addition, consensus criteria were generated (eg, therapy%,
detox%, rehab%, sober%, quit%, abuse%, rush%, high%,
euphor%, nod%, relax%, and buzz%). These criteria were used
to identify relevant query-selected posts, along with exclusion
terms, to minimize the number of posts that did not pertain to
the specified product or contain motivation-related discussion.
Note that multiple posts may be submitted by the same author
and multiple motivations may be mentioned by the same author
in a single post or across multiple posts. In addition, more than
one of the target products may be mentioned in a single post.
The posts mentioning BNX sublingual film were classified as
such and excluded from the other buprenorphine product
categories. The posts that mentioned a buprenorphine product
and oxycodone ER were included in both categories, so these
categories are not mutually exclusive.
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Table 1. Query inclusion terms.
Product

Inclusion terms

Buprenorphine/naloxone filma

Suboxone film; associated slang and common misspellings

Other buprenorphine products

Subutex; Zubsolv; Bunavail; Suboxone tablets; generic buprenorphine/naloxone and single-ingredient
buprenorphine tablets; and associated slang and common misspellings

Any buprenorphine product

Buprenorphine/naloxone (film or other buprenorphine products)

Oxycodone extended-release

b

Original OxyContin extended-release; reformulated OxyContin extended-release; oxycodone extended-release;
and associated slang and common misspellings

a

Posts containing specific mention of buprenorphine/naloxone sublingual film were classified in this category even if the posts also included a discussion
of other buprenorphine products.
b

It is possible for a post to mention a buprenorphine product and oxycodone extended-release. In those cases, the post would be captured in both
categories, so there may be some level of overlap with the buprenorphine category.

Analytic Methods for Quantitative Analyses
Percentages and 95% CIs of posts (ie, number of
motivation-to-use posts per total posts in archive×100) and
authors (ie, number of motivation-to-use authors per total
authors in archive×100) were included for each product
category. Analyses compared the extent to which motivation
was discussed and the number of people discussing motivation
of the target products relative to the total discussion/authors in
the Web Informed Services archive.

Sampling Process and Sample Size Calculations for
Qualitative Evaluation
The posts to be analyzed for motivation-to-use comparisons
were selected from the pool of query-selected posts as described
above. Power analyses required 500 posts per prescription opioid

category. To have a sufficient sample size for the subanalysis
to examine differences between BNX sublingual film and other
buprenorphine products, N=1500 was proposed to ensure 100
posts across each year of the 5-year study period for BNX
sublingual film, other buprenorphine, and oxycodone ER. From
among the pool of query-selected messages discussing the
motivation to use the target products, posts were randomly
selected for the evaluation of the motivation-to-use analyses.
As some posts may not meet the inclusion criteria, a total of
2089 posts were sampled and manually reviewed to ensure that
all posts coded pertained to the specified product and contained
motivation-related content (see the flowchart in Figure 1). The
primary analyses compared any buprenorphine and oxycodone
ER. The category of any buprenorphine was created by
combining the BNX sublingual film and other buprenorphine
categories (Table 1).

Figure 1. Motivation-to-use content analysis flow chart. BNX: buprenorphine/naloxone; ER: extended-release.
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Content Analysis and Qualitative Evaluation of
Motivation
A formal content analysis of the motivation to use was
conducted on the random sample of posts related to any
buprenorphine (BNX sublingual film and other buprenorphine)
and oxycodone ER. Motivation to use was defined as any post
discussing the rationale behind the use of a prescription opioid
compound, including use as prescribed. The posts were reviewed
by 2 trained coders. Each post was first categorized by coders
as having content that was motivation related or not motivation

Butler et al
related and relevant to one of the target products (Figure 1).
The posts that were determined to contain motivation-to-use
discussion were further coded into 6 categories: use to avoid
withdrawal symptoms, use for pain relief, use to taper from
other drugs, use to treat OUD, use for recreational purposes,
and/or other motivations (Table 2). The posts that were
determined not to pertain to the target drug of interest or have
any motivation-related content were omitted from coding. Thus,
posts were sampled, reviewed, and then resampled to ensure
that the number of posts in each category was consistent with
the power analysis requirements.

Table 2. Motivation-to-use category definitions and examples used to code motivation of use.

a

Motivation-to-use categorya

Definition and examples

Opioid use disorder treatment

Pertains to any post that discusses the use of a product for opioid use disorder treatment or maintenance, using
only products prescribed by a medical professional. For example, I was prescribed product X to get off product
Y; My doctor gave me product X to help me get clean.

Pain

Posts that discuss the use of a product to treat physical pain. The source of the product is not considered within
the context of this category; only the fact that it was discussed as being taken to mitigate pain is considered. For
example, Product X is strong enough to alleviate pain symptoms; I was surprised that product X helped with
my chronic pain.

Recreational

Posts that reference the recreational use of a product, including references to getting high, obtaining enjoyable
sensations, and using for general enjoyment. For example, This is my first-time using product X to get high; I
took product X to feel euphoric.

Tapering

Posts that discuss the use of a product to reduce or eliminate the use of another product. This includes selfmedication. For example, If you want to taper down, you might consider taking product X; Product X helped
me reduce my use of product Y.

Withdrawal

Pertains to posts that discuss the use of a product to mitigate or treat opioid withdrawal symptoms. For example,
I use product Y to treat withdrawal symptoms; I need to wait until withdrawal symptoms start before using
product Y.

Other

Pertains to posts that contain references to use a product for a purpose not described in the other motivation
categories (eg, as they could not afford another prescription opioid product or to self-medicate depression). For
example, I take product X to help with depression and anxiety; I regularly use product Y, but I did not have the
money and restored to using product X.

Motivation-to-use categories are not mutually exclusive, a single post may contain more than one motivation.

Analytic Methods
Intercoder Agreement
To assess the reliability of the coding, a random subsample of
at least 20% of all posts was coded by both the primary and
secondary coder, with the remaining posts coded by the primary
coder [25]. The posts were assigned to the primary or secondary
coder by a random-number generator. The coders were unaware
of the posts coded by the other coder. For the overlapping
sample, intercoder agreement was assessed. When coders
disagreed, a consensus decision achieved a single set of codes
for analysis. Intercoder agreement was calculated using the
Kappa statistic [30]. Reliability was separately calculated for 2
buprenorphine categories (BNX sublingual film and other
buprenorphine), along with oxycodone ER. Acceptable
intercoder Kappa values were obtained for 2 coders across
motivations and products, with an overall Kappa of κ=0.85
(Kappa ranged from κ=0.77 to κ=0.91), suggesting excellent
agreement.

http://publichealth.jmir.org/2020/1/e16038/

XSL• FO
RenderX

An Analytic Approach Toward Qualitative Post Analyses
Comparisons of the types of motivation discussed were
calculated as percent and CIs (motivation-to-use category
divided by the total sample randomly chosen to be coded).
Comparisons of percents and percentages across product
categories utilized the Chi-square statistic. The Type I error was
set at alpha=.05. These comparisons were intended to compare
the types of motivations discussed for the target products for
the primary analyses (any buprenorphine versus oxycodone ER)
and between BNX sublingual film and other buprenorphine
products.

Results
Data Evaluation
A total of 3,788,922 posts were collected on the Web on all
topics between January 1, 2012, and December 31, 2016, on
the monitored online forums. Among all posts, 1,393,059
query-selected messages contained motivation-to-use–related
mentions by a total of 67,156 unique authors (ie, posts submitted
by the same username). Of the 3,788,922 motivation-related
posts, 30,576 posts by 10,889 unique authors (some people
JMIR Public Health Surveill 2020 | vol. 6 | iss. 1 | e16038 | p. 5
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to one of the target product categories and motivation-related
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term(s)—Table 3.

Table 3. Post and author counts of evaluated product categories (between January 1, 2012, and December 31, 2016).
Evaluated categories

Post counts (N=3,788,922)

Unique author counts (N=84,711)

Frequency, n (%)

95% CI

Frequency, n (%)

95% CI

Posts discussing motivation-to-use target product categories

30,576 (0.81)

0.80-0.82

10,889 (12.86)

12.63-13.08

Any buprenorphine product

18,170 (0.48)

0.47-0.49

6337 (7.48)

7.30-7.66

Buprenorphine/naloxone sublingual filma

3522 (0.09)

0.09-0.10

1772 (2.09)

2.00-2.19

Other buprenorphine products

14,648 (0.39)

0.38-0.39

4565 (5.39)

5.24-5.68

Oxycodone extended-release

12,406 (0.33)

0.32-0.33

4552 (5.37)

5.22-5.53

Total posts including motivation key words

1,393,059 (36.77)

36.72-36.82

67,159 (79.28)

79.01-79.55

a

Posts containing specific mention of buprenorphine/naloxone sublingual film were classified in this category, even if the posts also included a discussion
of other buprenorphine products. It is possible for a post to mention a buprenorphine product and oxycodone extended-release. In those cases, the post
would be captured in both categories, so there may be some level of overlap.

Quantitative Evaluation of Online Forum Discussion

coded posts (2.8%; P<.001 for all comparisons except for the
other category, which was not significant; Table 4).

Estimates of the level of drug motivation-to-use discussion
relative to all discussions on these online forums and 95% CIs
derived from percents of target posts/total archive per 100 posts
for each product category are presented in Table 3. The primary
analysis of any buprenorphine versus oxycodone ER product
revealed a significantly greater level of discussion (ie, mentions
of the product, along with at least one motivation keyword)
regarding any buprenorphine product (18,170/3,788,922, 0.49%)
than oxycodone ER (12,406/3,788,922, 0.33%; P<.001).
Similarly, buprenorphine was discussed by more authors
(6337/84,711, 7.50%), compared with oxycodone ER
(4552/84,711, 5.44%; P<.001; Table 3).

Discussion related to the use of buprenorphine products for
OUD treatment largely mentioned procuring the product via a
prescription from a medical professional. References included
use as prescribed through current participation in a maintenance
program or past participation in a treatment program, which
could no longer be afforded. Nearly 25% of the posts were coded
for both OUD treatment and tapering motivations, particularly
when there was mention of past participation in an OUD
treatment program. However, discussions of current use tended
to be associated with discussions of self-detoxification (ie,
managing withdrawal or tapering from other drugs).

Within buprenorphine products, significantly fewer posts
discussed motivation to use BNX sublingual film
(3522/3,788,922, 0.09%) than other buprenorphine products
(14,648/3,788,922, 0.40%; P<.001; Table 3). Table 3 also shows
that BNX sublingual film had fewer authors (1772/84,711,
2.18%) than the other buprenorphine product group
(4565/84,711, 5.4%; P<.001).

Qualitative Evaluation of Motivations for Use and
Discussion Themes
The primary comparison of interest was motivation to use any
buprenorphine product versus motivations discussed in posts
referencing oxycodone ER. As can be seen in Table 4, the
pattern of references for motivation to use buprenorphine
products was very different from oxycodone ER.
Every coded motivation category, except other, was significantly
different for these 2 product categories (P<.001; Table 4).
Unsurprisingly, the motivations coded for buprenorphine posts
reflecting buprenorphine use in a way that is consistent with
self-medication aims, such as tapering (430/1020, 42.20%),
managing withdrawal (230/1020, 22.50%), and opioid dependent
treatment references (289/1020, 28.30%), were much more
likely to be observed than in posts referencing oxycodone ER.
Oxycodone ER posts discussed these self-medication–related
motivations in 0 posts for OUD treatment to 14 out of the 508
http://publichealth.jmir.org/2020/1/e16038/
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Recreational use, on the other hand, was much more likely to
be mentioned in oxycodone ER posts (425 out of 508 posts,
83.7%) than in buprenorphine posts (375 out of 1020 posts,
36.76%; P<.001). However, it should be noted that this suggests
that more than one-third of buprenorphine posts mentioned use
to get high, second only to tapering (430/1020 or 42.20%). An
informal content review of posts referencing buprenorphine
products’ (BNX sublingual film and other buprenorphine
products) recreational use suggests a wide range of subtopics,
including seeking or obtaining feelings of euphoria and
experiencing hallucinations and sickness. Recreational use posts
also discussed the ease of accessibility and difficulties while
abusing buprenorphine products formulated with naloxone.
Several recreation-related buprenorphine posts referenced use
by alternative routes of administration, including intravenous
(n=54), intranasal (n=23), rectal (n=6), and smoking (n=3; see
Multimedia Appendix 1 for some examples).
The use of oxycodone ER to treat past and/or present physical
pain accounted for nearly one-third of the Web-based discussion
of this product compared with less than 5.50% (56/1020) for
buprenorphine (Table 4). There were several mentions of use
for both pain relief and recreational use, where an individual
could be prescribed oxycodone ER for pain management but
could also subsequently progress to recreational use over the
course of therapy (see Multimedia Appendix 1). The use of
buprenorphine products for pain was infrequently discussed
JMIR Public Health Surveill 2020 | vol. 6 | iss. 1 | e16038 | p. 6
(page number not for citation purposes)

JMIR PUBLIC HEALTH AND SURVEILLANCE

Butler et al

(56/1020, 5.50%) and, when discussed, generally reflected the
authors’ unfamiliarity of their use for pain management. Other
unspecified motivation to use buprenorphine was rarely coded
(10/1020, 1.00%) and included off-label use of the product to
treat depression and social anxiety.

tapering (236/512, 46.1%) was significantly greater than for
BNX sublingual film (194/508, 38.2%; P=.01; Table 5). The
use of other buprenorphine products to treat physical pain
(36/512, 7.0%) was also significantly different from BNX
sublingual film (20/508, 3.9%; P=.04). Discussion of OUD
treatment, recreational use, withdrawal, and other topics for
other buprenorphine products were not significantly different
from sublingual BNX sublingual film (Table 5).

We also compared the discussion specific to BNX sublingual
film with other buprenorphine products. As can be seen in Table
5, the motivation to use other buprenorphine products for

Table 4. Percentage of posts mentioning specific motivation-to-use categories and Chi-square P values for pairwise differences.
Buprenorphine products (N=1020)a,b Oxycodone extended-release
(N=508)a,b

Buprenorphine versus oxycodone extended-release

Frequency, n (%)

95% CI

95% CI

P valuec

Opioid use disorder treatment

289 (28.30)

25.6-31.1 0 (0.0)

0.0-0.0

<.001

Pain

56 (5.50)

4.1-6.9

166 (32.7)

28.6-36.8 <.001

Recreational

375 (36.80)

33.8-39.7 425 (83.7)

80.5-86.9 <.001

Tapering

430 (42.20)

39.1-45.2 14 (2.8)

1.4-4.2

<.001

Withdrawal

230 (22.50)

19.9-25.0 3 (0.6)

0.1-1.9

<.001

Other

10 (1.00)

0.4-1.6

0.3-2.3

.99

Motivation-to-use category

a

Frequency, n (%)

5 (1.0)

Number of posts coded for motivation content for each product category.

b

As posts may mention more than one motivation-to-use, percentages do not add up to 100%.

c

P values in italics are significant.

Table 5. Percentage of posts mentioning specific motivation-to-use categories and Chi-square P values for pairwise differences in buprenorphine/naloxone
sublingual film versus other buprenorphine products.
Motivation-to-use category

a

Buprenorphine/naloxone sublingual film

Other buprenorphine products

(N=508)a,b

(N=512)a,b

Sublingual film versus other
buprenorphine
P valuec

Frequency, n (%)

95% CI

Frequency, n (%)

95% CI

Opioid use disorder treatment

133 (26.2)

22.4-30.0

156 (30.5)

26.5-34.5 .14

Pain

20 (3.9)

2.4-6.1

36 (7.0)

4.8-9.2

Recreational

200 (39.4)

35.1-43.6

175 (34.2)

30.1-38.3 .09

Tapering

194 (38.2)

34.0-42.4

236 (46.1)

41.8-50.4 .01

Withdrawal

127 (25.0)

21.2-28.8

102 (19.9)

16.5-23.4 .06

Other

6 (1.2)

0.4-2.6

4 (0.8)

0.2-2.0

.04

.55

Number of posts coded for motivation content for each product category.

b

As posts may mention more than one motivation-to-use, percentages do not add to 100%.

c

P values in italics are significant.

Discussion
Principal Findings
This study compared the motivations to use expressed by
recreational substance users in Web-based posts for
buprenorphine products and an opioid analgesic product with
known abuse potential (oxycodone ER). As expected, based on
previous analyses of Web-based discussions of oxycodone ER
use for recreational purposes [25,26], motivations to use
oxycodone ER were primarily related to recreational use and
treating pain (the labeled indication). It is unsurprising to note
that on an online forum dedicated to recreational use of
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substances, recreational use of oxycodone ER (83.7%) was the
most frequently coded category for this medication, with the
second most often coded motivation being pain treatment
(32.7%). In contrast, although recreational use of buprenorphine
products was observed, at 36.8%, it was coded much less often
than oxycodone ER–related posts.
The finding that motivation-to-use patterns of buprenorphine
are different from a prescription opioid indicated for the
treatment of pain is consistent with other studies [11-14] using
different data sources and populations. However, to our
knowledge, this study is the first to directly compare motivation
to use oxycodone ER with buprenorphine products. This direct
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comparison confirms the notion that buprenorphine products
are discussed differently than oxycodone ER by those who post
messages on online forums dedicated to recreational substance
use. Although it would have been interesting to examine
additional analgesics, the intensive work involved in coding
required that we identify a single reasonable representative of
an opioid analgesic with known abuse potential, in this case,
oxycodone ER. The study period (2012 to 2016) was well after
the 2010 reformulation of oxycodone ER, although it is possible
that some oxycodone ER discussion involved references to the
prereformulation version. Although not tested directly, it may
be reasonable to speculate that the motivation-to-use pattern
observed for oxycodone ER would be similar to other full
µ-opioid agonists. Consider, for instance, a study by
McNaughton and colleagues [25], who coded posts from the
Web Informed Services archive for the extent to which various
opioid compounds were endorsed for recreational use; they
found endorsement for abuse to be greatest for oxymorphone,
followed by hydromorphone, hydrocodone, oxycodone ER,
morphine ER, and tramadol. Oxycodone ER was in the middle
of this group of products and was significantly less endorsed
for abuse than oxymorphone and hydromorphone, and it was
significantly more endorsed than tramadol. The calculated
endorsement ratio for oxycodone ER was not significantly
different from hydrocodone or morphine ER. Thus, one might
expect that, with the exception of tramadol, the other
compounds’ posts would be similarly discussed in a recreational
context on the Web.
Furthermore, although some differences were observed in this
study between BNX sublingual buprenorphine and other
buprenorphine products, the overall pattern of motivations
examined was quite similar. The examination of both posts
referencing BNX sublingual film and posts referencing other
buprenorphine products revealed a range of motivations related
to addiction management, including OUD treatment, and
self-management of tapering and withdrawal. Although some
interest in pain relief was detected, this tended to be at much
lower levels than the discussion of efforts to quit or manage
opioid withdrawal.
Despite the clearly articulated interest in the use of
buprenorphine products for withdrawal management and
self-tapering, the recreational use of BNX sublingual film and
other buprenorphine products was discussed just as frequently
as the use of these products for addiction management,
underscoring the dual use of these products for both recreational
and self-medication intent. Therefore, self-medication in this
context does not necessarily imply that the aims of the user is
to decrease or stop using opioids. Furthermore, the way the
authors discuss recreational substance use of buprenorphine
products (BNX sublingual film or other buprenorphine) may
be different from the way products such as oxycodone ER are
discussed. The presence of naloxone, as well as the film or
sublingual tablet formulations, may impact the overall sentiment
expressed in Web-based posts regarding recreational use, which
have been shown to be different for different products [25,31].
Further studies are required to investigate whether the nature
of recreational-use discussions of buprenorphine differ from
recreational-use discussions about opioid analgesics.
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Owing to the unstructured nature of the online forum content,
the source of procurement could not be reliably determined. It
is possible that a lack of reference to obtaining a buprenorphine
product as a part of an addiction treatment program potentially
involved diverted buprenorphine products. It is also possible
that some references to tapering and withdrawal in these posts
may be related to appropriate OUD treatment. On the basis of
post content, it was not always possible to distinguish
appropriate medically supervised treatment from the use of
diverted product to self-medicate. Nevertheless, this study’s
findings are consistent with studies specifically investigating
diverted buprenorphine use [3,8]. These authors and others [32]
suggest that health insurance coverage, limited Medicaid
coverage, and stigma against pharmacotherapy for OUD have
resulted in a shortage of treatment capacity and led to
inaccessibility of existing services. Consequently, the persistence
of these societal conditions is likely to ensure that the individuals
in need of treatment will continue to self-treat with diverted
medications. Although we concur, generally, with this
conclusion, recreational use (ie, use to get high) was cited
relatively frequently in the coded posts—a finding consistent
with other studies [8]. It may be a mistake to assume that
legitimate access alone accounts for buprenorphine use outside
of a treatment program.

Limitations
This study has limitations that should be considered. A common
concern with respect to data collected from online forums is
that those who post may not be truthful. Although the veracity
of any individual post cannot be ascertained, it should be noted
that individuals who participate in the examined forums
represent stable communities of drug users who are
self-policing; therefore, the posted information that is
inconsistent with others’ experiences tends to be corrected by
the online community [33]. As with any self-report data,
self-report biases cannot be ruled out. However, the anonymity
that is inherent on these forums, as well as the fact that the
opinions expressed are targeted to peers and not researchers or
other authorities, renders self-report bias in a different light for
these data.
Although the online forums included were selected according
to a priori criteria, they were not randomly selected. Sampling
bias may exist in trends discussed and users’ traits of selected
forums versus unsampled forums; however, the included forums
were selected based on the volume of recreational-use
discussion, making it a saturated sample. The forums used in
this study may differ in the amount and tone of discussion
devoted to using and potentially abusing pharmacological
products. This study’s findings may only be reflective of
communities of recreational drug users who participate in online
forums and may not be representative of all Web-based
discussion. In addition, although discussions on the Web may
capture the interests, intentions, and motivations expressed by
those who post on the Web, these data are not intended to
capture the actual use of the target products.
We have noted that the examination of post content from online
forums provides many advantages for the researcher, including
the ability to eavesdrop on conversations among individuals
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who use drugs illicitly rather than obtain information through
some authority (ie, researchers, law enforcement, and health
care workers). However, a disadvantage of the method is that
the anonymity prevents us from being able to characterize who
the authors are and place them within the context of known
populations of illicit and NMU of substances. A study [34]
attempted to characterize visitors to a single, large online forum,
Bluelight.org, using a survey. Most (63%) of the respondents
from a sample 897 respondents were from the United States;
the remaining 37% of the respondents were from the United
Kingdom (12%), Australia (9%), Canada (6%), and 11% were
from other. The respondents had an average age of 25 years
(SD 12) and were mostly male (76%) and white (86%), and
almost 80% of them had some college education, graduated
college, or had postgraduate training. About 35% of the
respondents reported some alcohol or drug treatment and 31%
of the respondents reported past 30-day NMU of a prescription
opioid. To place these demographics into context, we compared
them with recent NAVIPPRO Addiction Severity
Index-Multimedia Version substance use treatment center data
[35]. Compared with the demographics of the internet responders
cited above, fewer of the 217,240 treatment patients were male
(65%) and white (60%), and 22% of these patients reported past
30-day prescription opioid NMU, compared with 31% of the
online forum respondents. Another NAVIPPRO treatment center
study [36] of prescription opioid NMU reported on education
level and found 30% of the patients with some college or higher
level of education and an older population (nearly 80% of them
were older than 24 years). Although the inability to precisely
describe the population of authors in this study remains a
limitation, it seems likely that the present sample is younger
and more well educated than the individuals in treatment for
substance use disorder.
We acknowledge that the selection of the specific query terms
used to identify posts discussing the target products and potential
motivations may have excluded terms that omitted relevant
posts to an unknown extent. Furthermore, differentiating among
the motivation categories presented in Table 2 requires some
interpretation of motives. Tapering or managing withdrawal
symptoms does not imply a desire on the part of the author to
stop using drugs or seek treatment. However, the high intercoder
reliability obtained while coding these categories, as well as the
clear differentiation between the results for buprenorphine and
oxycodone ER, suggests that the findings presented here are
reliable and valid.
Only a sample of posts was selected from the 5-year study
period, and longitudinal motivations for use trends were not
analyzed. The identification of product-specific posts by
querying based on keywords is incomplete; it may conflate
some posts discussing more than one of the target products and
may have missed some motivations that were not captured in
the keyword list. Furthermore, as querying methods capture
posts that are determined to be irrelevant to the target topic upon
review by trained coders (in this case, specific product mentions
and discussion of motivation-to-use), the quantitative analyses
based on querying results may overestimate the amount of the
Web-based discussion presented here. However, it is unlikely
that this lack of precision differentially impacts the products
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compared, as human review of the sampled posts resulted in
almost identical proportions of excluded posts for the products
examined. It is also possible that there are terms and slang that
are unknown to us or references to a product or motivation that
were not captured in this study. However, coders spend
considerable time following threads and discussions on the
online forum and becoming familiar with the unique
communication styles of these communities on the Web.
Therefore, it is likely that coders for this study were able to
capture the essence of the meaning available to the majority of
forum visitors [31].
The posts analyzed here were posted over several years, ending
in 2016. It is acknowledged that much has changed since then.
In recent years, the use of illicit fentanyl has increased
dramatically [37], although at the same time, the prescriptions
dispensed for opioid analgesics have decreased, largely as a
response to Centers for Disease Control and Prevention
guidelines published in 2016 [38,39]. The recent introduction
of buprenorphine subcutaneous formulations [40] may further
impact the Web-based discussion of buprenorphine products.
Future investigations should examine how these changes are
reflected in the Web-based discussion of opioids in general,
particularly buprenorphine.

Strengths
The study strengths include the use of a relatively large sample
size, inclusion of quantitative and qualitative analyses, and the
use of systematic and consistent methods that build on
previously published studies. Additional strengths include the
use of a standardized coding methodology, analysis of
Web-based post discussions with acceptable interrater
agreement, and the systematic archiving and storage of forum
posts over time, allowing for retrospective evaluation of data
and circumventing bias of forum moderators who may delete
older posts.

Conclusions
Although prior studies have suggested that the motivation to
use diverted buprenorphine products is different from the
motivations for abuse of opioid analgesics [20,28,29], none
have directly compared motivations for abuse of these products.
In this study, we directly compared motivations for using or
abusing buprenorphine products with those expressed for one,
widely abused prescription opioid indicated for analgesia and
known to be desirable for euphoric purposes or to get high (ie,
oxycodone ER). Compared with oxycodone ER, discussion of
buprenorphine was significantly more likely to reflect OUD
treatment, tapering, and withdrawal management. Buprenorphine
products were associated with less discussion of use for
recreational purposes or pain relief relative to oxycodone ER.
These findings are consistent with the work of others. Some
authors have suggested a link between the limited availability
of medication-assisted therapies and use of diverted
buprenorphine products [3,8,32]. However, this study and others
[4-7] found evidence for a meaningful level of misuse, abuse,
and diversion of the product, which may or may not be
associated with the availability of medication-assisted therapy.
We observed little difference in motivation-to-use patterns
between BNX sublingual film and other buprenorphine products.
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Finally, this study also supports the value of Web-based
discussions among a population of interest, namely, recreational

Butler et al
users of drugs, to better understand motivations for using
different prescription opioid products.

Acknowledgments
The authors would like to acknowledge Lea Chilazi for her contribution to internet monitoring activities. The preparation of this
paper was supported partly by Indivior public limited company (PLC), Richmond, Virginia, and Inflexxion, an Integrated
Behavioral Health (IBH) Company, Waltham, Massachusetts. Indivior PLC provided comments on the final draft of the paper.
The authors had sole editorial rights over the paper. The authors conceived of, wrote, reviewed and revised, and approved the
paper. The authors did not receive any fees or financial support for any activities associated with the paper.

Conflicts of Interest
All authors are (or were) employed by Inflexxion, an IBH Company, which provides independent consultation to the pharmaceutical
industry. Inflexxion, an IBH Company, routinely provides such services to a number of pharmaceutical companies.

Multimedia Appendix 1
Examples of motivation-to-use internet discussion posts.
[DOCX File , 17 KB-Multimedia Appendix 1]

References
1.
2.

3.

4.

5.

6.

7.

8.
9.

10.

11.

12.

13.

Strassels SA. Economic burden of prescription opioid misuse and abuse. J Manag Care Pharm 2009 Sep;15(7):556-562
[FREE Full text] [doi: 10.18553/jmcp.2009.15.7.556] [Medline: 19739878]
Ahrnsbrak R, Bose J, Hedden SL, Lipari RN, Park-Lee E. Substance Abuse and Mental Health Services Administration.
2017. Key Substance Use and Mental Health Indicators in the United States: Results from the 2016 National Survey on
Drug Use and Health URL: https://www.samhsa.gov/data/sites/default/files/NSDUH-FFR1-2016/NSDUH-FFR1-2016.htm
[accessed 2019-10-21]
Carroll JJ, Rich JD, Green TC. The more things change: Buprenorphine/Naloxone diversion continues while treatment
remains inaccessible. J Addict Med 2018;12(6):459-465 [FREE Full text] [doi: 10.1097/ADM.0000000000000436] [Medline:
30095563]
Cassidy TA, DasMahapatra P, Black RA, Wieman MS, Butler SF. Changes in prevalence of prescription opioid abuse after
introduction of an abuse-deterrent opioid formulation. Pain Med 2014 Mar;15(3):440-451. [doi: 10.1111/pme.12295]
[Medline: 24330279]
Dasgupta N, Bailey EJ, Cicero T, Inciardi J, Parrino M, Rosenblum A, et al. Post-marketing surveillance of methadone and
buprenorphine in the United States. Pain Med 2010 Jul;11(7):1078-1091. [doi: 10.1111/j.1526-4637.2010.00877.x] [Medline:
20545875]
Lavonas EJ, Severtson SG, Martinez EM, Bucher-Bartelson B, Le Lait M, Green JL, et al. Abuse and diversion of
buprenorphine sublingual tablets and film. J Subst Abuse Treat 2014 Jul;47(1):27-34 [FREE Full text] [doi:
10.1016/j.jsat.2014.02.003] [Medline: 24680219]
Larance B, Lintzeris N, Ali R, Dietze P, Mattick R, Jenkinson R, et al. The diversion and injection of a
buprenorphine-naloxone soluble film formulation. Drug Alcohol Depend 2014 Mar 1;136:21-27. [doi:
10.1016/j.drugalcdep.2013.12.005] [Medline: 24461476]
Cicero TJ, Ellis MS, Chilcoat HD. Understanding the use of diverted buprenorphine. Drug Alcohol Depend 2018 Dec
1;193:117-123 [FREE Full text] [doi: 10.1016/j.drugalcdep.2018.09.007] [Medline: 30359928]
Lin LA, Lofwall MR, Walsh SL, Gordon AJ, Knudsen HK. Perceptions and practices addressing diversion among US
buprenorphine prescribers. Drug Alcohol Depend 2018 May 1;186:147-153 [FREE Full text] [doi:
10.1016/j.drugalcdep.2018.01.015] [Medline: 29573649]
Lofwall MR, Walsh SL. A review of buprenorphine diversion and misuse: the current evidence base and experiences from
around the world. J Addict Med 2014;8(5):315-326 [FREE Full text] [doi: 10.1097/ADM.0000000000000045] [Medline:
25221984]
Bazazi AR, Yokell M, Fu JJ, Rich JD, Zaller ND. Illicit use of buprenorphine/naloxone among injecting and noninjecting
opioid users. J Addict Med 2011 Sep;5(3):175-180 [FREE Full text] [doi: 10.1097/ADM.0b013e3182034e31] [Medline:
21844833]
Mitchell SG, Kelly SM, Brown BS, Reisinger HS, Peterson JA, Ruhf A, et al. Uses of diverted methadone and buprenorphine
by opioid-addicted individuals in Baltimore, Maryland. Am J Addict 2009;18(5):346-355 [FREE Full text] [doi:
10.3109/10550490903077820] [Medline: 19874152]
Monte AA, Mandell T, Wilford BB, Tennyson J, Boyer EW. Diversion of buprenorphine/naloxone coformulated tablets
in a region with high prescribing prevalence. J Addict Dis 2009 Jul;28(3):226-231. [doi: 10.1080/10550880903014767]
[Medline: 20155591]

http://publichealth.jmir.org/2020/1/e16038/

XSL• FO
RenderX

JMIR Public Health Surveill 2020 | vol. 6 | iss. 1 | e16038 | p. 10
(page number not for citation purposes)

JMIR PUBLIC HEALTH AND SURVEILLANCE
14.

15.
16.

17.

18.

19.

20.
21.
22.
23.
24.
25.

26.

27.

28.
29.

30.
31.

32.

33.

34.

35.

Schuman-Olivier Z, Albanese M, Nelson SE, Roland L, Puopolo F, Klinker L, et al. Self-treatment: illicit buprenorphine
use by opioid-dependent treatment seekers. J Subst Abuse Treat 2010 Jul;39(1):41-50. [doi: 10.1016/j.jsat.2010.03.014]
[Medline: 20434868]
Johnson RE, Jaffe JH, Fudala PJ. A controlled trial of buprenorphine treatment for opioid dependence. J Am Med Assoc
1992 May 27;267(20):2750-2755. [Medline: 1578593]
Jaffe JH, O'Keeffe C. From morphine clinics to buprenorphine: regulating opioid agonist treatment of addiction in the
United States. Drug Alcohol Depend 2003 May 21;70(2 Suppl):S3-11. [doi: 10.1016/s0376-8716(03)00055-3] [Medline:
12738346]
Fullerton CA, Kim M, Thomas CP, Lyman DR, Montejano LB, Dougherty RH, et al. Medication-assisted treatment with
methadone: assessing the evidence. Psychiatr Serv 2014 Feb 1;65(2):146-157. [doi: 10.1176/appi.ps.201300235] [Medline:
24248468]
Thomas CP, Fullerton CA, Kim M, Montejano L, Lyman DR, Dougherty RH, et al. Medication-assisted treatment with
buprenorphine: assessing the evidence. Psychiatr Serv 2014 Feb 1;65(2):158-170. [doi: 10.1176/appi.ps.201300256]
[Medline: 24247147]
Butler SF, Black RA, Severtson SG, Dart RC, Green JL. Understanding abuse of buprenorphine/naloxone film versus tablet
products using data from ASI-MV substance use disorder treatment centers and RADARS® System Poison Centers. J Subst
Abuse Treat 2018 Jan;84:42-49. [doi: 10.1016/j.jsat.2017.10.010] [Medline: 29195592]
Cicero TJ, Ellis MS, Surratt HL, Kurtz SP. Factors contributing to the rise of buprenorphine misuse: 2008-2013. Drug
Alcohol Depend 2014 Sep 1;142:98-104. [doi: 10.1016/j.drugalcdep.2014.06.005] [Medline: 24984689]
Boyer EW, Lapen PT, Macalino G, Hibberd PL. Dissemination of psychoactive substance information by innovative drug
users. Cyberpsychol Behav 2007 Feb;10(1):1-6. [doi: 10.1089/cpb.2006.9999] [Medline: 17305442]
Wax PM. Just a click away: recreational drug web sites on the internet. Pediatrics 2002 Jun;109(6):e96. [doi:
10.1542/peds.109.6.e96] [Medline: 12042590]
Zinkham GM, Kwak H, Morrison M, Peters CO. Web-based chatting: consumer communication in cyberspace. J Consum
Psychol 2003;13(1-2):17-27 [FREE Full text]
Nielsen S, Barratt MJ. Prescription drug misuse: is technology friend or foe? Drug Alcohol Rev 2009 Jan;28(1):81-86.
[doi: 10.1111/j.1465-3362.2008.00004.x] [Medline: 19320680]
McNaughton EC, Black RA, Zulueta MG, Budman SH, Butler SF. Measuring online endorsement of prescription opioids
abuse: an integrative methodology. Pharmacoepidemiol Drug Saf 2012 Oct;21(10):1081-1092. [doi: 10.1002/pds.3307]
[Medline: 22777908]
Vosburg SK, Haynes C, Besharat A, Green JL. Changes in drug use patterns reported on the web after the introduction of
ADF OxyContin: findings from the Researched Abuse, Diversion, and Addiction-Related Surveillance (RADARS) System
Web Monitoring Program. Pharmacoepidemiol Drug Saf 2017 Sep;26(9):1044-1052. [doi: 10.1002/pds.4248] [Medline:
28653782]
Nonnecke B, Preece J. Lurker Demographics: Counting the Silent. In: Proceedings of the SIGCHI Conference on Human
Factors in Computing Systems. 2000 Presented at: CHI'00; April 1-6, 2000; The Hague, Netherlands p. 73-80 URL: https:/
/www.cc.gatech.edu/classes/AY2003/cs6470_fall/demographics.pdf
Butler SF, Fernandez KC, Chang A, Benoit C, Morey LC, Black R, et al. Measuring attractiveness for abuse of prescription
opioids. Pain Med 2010 Jan;11(1):67-80. [doi: 10.1111/j.1526-4637.2009.00736.x] [Medline: 20002325]
Butler SF, Black RA, Cassidy TA, Dailey TM, Budman SH. Abuse risks and routes of administration of different prescription
opioid compounds and formulations. Harm Reduct J 2011 Oct 19;8:29 [FREE Full text] [doi: 10.1186/1477-7517-8-29]
[Medline: 22011626]
Landis JR, Koch GG. The measurement of observer agreement for categorical data. Biometrics 1977 Mar;33(1):159-174.
[doi: 10.2307/2529310] [Medline: 843571]
McNaughton EC, Black RA, Weber SE, Butler SF. Assessing abuse potential of new analgesic medications following
market release: an evaluation of Internet discussion of tapentadol abuse. Pain Med 2015 Jan;16(1):131-140. [doi:
10.1111/pme.12547] [Medline: 25244069]
Mitchell SG, Gryczynski J, Schwartz RP. Commentary on 'The More Things Change: Buprenorphine/Naloxone Diversion
Continues While Treatment is Inaccessible'. J Addict Med 2018;12(6):424-425 [FREE Full text] [doi:
10.1097/ADM.0000000000000437] [Medline: 30095564]
McNaughton EC, Coplan PM, Black RA, Weber SE, Chilcoat HD, Butler SF. Monitoring of internet forums to evaluate
reactions to the introduction of reformulated OxyContin to deter abuse. J Med Internet Res 2014 May 2;16(5):e119 [FREE
Full text] [doi: 10.2196/jmir.3397] [Medline: 24800858]
Chiauzzi E, Dasmahapatra P, Lobo K, Barratt MJ. Participatory research with an online drug forum: a survey of user
characteristics, information sharing, and harm reduction views. Subst Use Misuse 2013 Jun;48(8):661-670. [doi:
10.3109/10826084.2013.800117] [Medline: 23750771]
Butler SF, McNaughton EC, Black RA, Cassidy TA. Evaluation of the Relative Abuse of an OROS Extended-release
Hydromorphone HCI Product: Results From 3 Postmarket Surveillance Studies. Clin J Pain 2018 Jul;34(7):618-628. [doi:
10.1097/AJP.0000000000000585] [Medline: 29298186]

http://publichealth.jmir.org/2020/1/e16038/

XSL• FO
RenderX

Butler et al

JMIR Public Health Surveill 2020 | vol. 6 | iss. 1 | e16038 | p. 11
(page number not for citation purposes)

JMIR PUBLIC HEALTH AND SURVEILLANCE
36.

37.
38.
39.

40.

Butler et al

Cassidy TA, Thorley E, Black RA, DeVeaugh-Geiss A, Butler SF, Coplan P. Abuse of reformulated OxyContin: updated
findings from a sentinel surveillance sample of individuals assessed for substance use disorder. J Opioid Manag
2017;13(6):425-440. [doi: 10.5055/jom.2017.0419] [Medline: 29308589]
Centers for Disease Control (CDC). Opioid Overdose: Fentanyl. 2019. URL: https://www.cdc.gov/drugoverdose/opioids/
fentanyl.html [accessed 2019-10-07]
Dowell D, Haegerich TM, Chou R. CDC Guideline for Prescribing Opioids for Chronic Pain - United States, 2016. MMWR
Recomm Rep 2016 Mar 18;65(1):1-49. [doi: 10.15585/mmwr.rr6501e1] [Medline: 26987082]
Finnegan J. FierceHealthcare. 2019 Jul 18. Decline in Opioid Prescriptions Translates to Drop in Drug Overdose Deaths
for the First Time in Decades URL: https://www.fiercehealthcare.com/practices/
decline-opioid-prescriptions-translates-to-drop-drug-overdose-deaths-for-first-time [accessed 2019-10-07]
Albayaty M, Linden M, Olsson H, Johnsson M, Strandgården K, Tiberg F. Pharmacokinetic evaluation of once-weekly
and once-monthly buprenorphine subcutaneous injection depots (CAM2038) versus intravenous and sublingual buprenorphine
in healthy volunteers under naltrexone blockade: an open-label phase 1 study. Adv Ther 2017 Feb;34(2):560-575. [doi:
10.1007/s12325-016-0472-9] [Medline: 28070862]

Abbreviations
BNX: buprenorphine/naloxone
ER: extended-release
IBH: Integrated Behavioral Health
NAVIPPRO: National Addictions Vigilance Intervention and Prevention Program
NMU: nonmedical use
OUD: opioid use disorder
PLC: public limited company

Edited by G Eysenbach; submitted 28.08.19; peer-reviewed by E McNaughton, J Rich, D Newman; comments to author 23.09.19;
revised version received 17.10.19; accepted 16.12.19; published 25.03.20
Please cite as:
Butler SF, Oyedele NK, Dailey Govoni T, Green JL
How Motivations for Using Buprenorphine Products Differ From Using Opioid Analgesics: Evidence from an Observational Study
of Internet Discussions Among Recreational Users
JMIR Public Health Surveill 2020;6(1):e16038
URL: http://publichealth.jmir.org/2020/1/e16038/
doi: 10.2196/16038
PMID:

©Stephen F F Butler, Natasha K Oyedele, Taryn Dailey Govoni, Jody L Green. Originally published in JMIR Public Health and
Surveillance (http://publichealth.jmir.org), 25.03.2020. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Public Health and Surveillance, is properly
cited. The complete bibliographic information, a link to the original publication on http://publichealth.jmir.org, as well as this
copyright and license information must be included.

http://publichealth.jmir.org/2020/1/e16038/

XSL• FO
RenderX

JMIR Public Health Surveill 2020 | vol. 6 | iss. 1 | e16038 | p. 12
(page number not for citation purposes)

