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Background: Stigma associated with substance use can have severe negative consequences for physical and mental 
health and serve as a barrier to treatment. Yet, research on stigma processes and stigma reduction interventions 
is limited. 
Aim: We use a social media dataset to examine: 1) the nature of stigma-related experience related to substance 
use; and 2) salient affective and temporal factors in the use of three substances: alcohol, cannabis, and opioids. 
Methods: We harvested several years of data pertaining to three substances – alcohol, cannabis, and opioids – from 

Reddit, a popular social networking platform. For Part I, we selected posts based on stigma-related keywords, 
performed content analysis, and rendered word clouds to examine the nature of stigma associated with these 
substances. In Part II, we employed natural language processing in conjunction with hierarchical clustering and 
visualization to explore temporal and affective factors. 
Results: In Part I, internalized stigma was most commonly exhibited. Anticipated and enacted stigma were less 
common in posts relating to cannabis compared to the other two substances. Work, home, and school were 
important contexts in which stigma was observed. Part II showed that temporal markers were prominent; post 
authors shared stories of substance use journeys, and timelines of their experience with quitting and withdrawals. 
Shame, sadness, anxiety, and fear were common, with shame being more prominent in alcohol-related posts. 
Conclusion: Our findings highlight the importance of contextual factors in substance use recovery and stigma 
reduction and offer directions for future interventions. 
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. Introduction 

Substance use disorder can have severe consequences. Aside from
ealth consequences, individuals who experience a substance use disor-
er may also contend with stigma, or being treated unfavorably, being
abeled, stereotyped, or treated with prejudice, due to characteristics
erceived as negative ( Palamar et al., 2011 ; Witte et al., 2019 ), which
ay in turn be internalized and experienced as self-stigma, involving
egative thoughts, feelings, and sense of self-worth ( Kulesza et al., 2013 ;
atthews et al., 2017 ; Wogen and Restrepo, 2020 ). 

Stigma associated with substance use can have severe negative con-
equences for physical and mental health ( Kulesza et al., 2014 ); affect
any aspects of life, including employment, housing, and social rela-

ionships ( Kulesza et al., 2014 ; Livingston et al., 2012 ); and serve as a
arrier to obtaining treatment ( Hammarlund et al., 2018 ; Paquette et al.,
018 ; Yang et al., 2017 ). Moreover, stigma can interfere with substance
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se recovery, as individuals who believe that they are stigmatized or
ho experienced internalized stigma may have less self-esteem and re-

overy capital ( Ashford et al., 2019 ; Bozda ğ and Çuhadar, 2022 ). 
However, there is limited research on the effect of substance use

tigma on stigmatized persons and how to address it ( Brown, 2011 ;
orrigan et al., 2017 ; Kulesza et al., 2013 , 2017 ; Smith et al., 2016 ).
here is also a need for clearer definitions and improved measurements
f stigma constructs.. ( Brown, 2011 ; Kulesza et al., 2013 ; Smith et al.,
016 ). 

In this study, we explore the potential for social media to augment
ur understanding of experiences of stigma relating to substance use.
ocial media, including discussion forums, can be rich sources of in-
ormation about health-related topics, particularly from patient and lay
erspectives ( Chen, 2012 ; Hartzler and Pratt, 2011 ). The anonymity af-
orded by discussion forums may be beneficial in the case of stigma-
ized conditions and behaviors, including substance use ( Barratt, 2011 ;
al Informatics and Medical Education, Box 358047, 850 Republican St., Seattle, 

. Conway) . 
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e Choudhury and De, 2014 ), and previous research has employed so-
ial media to understand the experiences of those affected by stigma-
ized conditions ( Allen et al., 2016 ). For example, qualitative research
f alcohol-related discussion forums has reported three main themes:
haring, supporting, and sobriety ( Coulson, 2014 ). A qualitative study
f online discussion content on buprenorphine/naloxone examined fa-
ilitators of self-management ( Brown and Altice, 2014 ). 

Other studies of content relating to substance use in social media
ave focused on automatically characterizing substance use patterns in
arger datasets. For example, extant research has employed natural lan-
uage processing methods to predict addiction phase, relapse, and re-
overy ( MacLean et al., 2015 ), and transitions from casual drug discus-
ion forums to recovery forums ( Lu et al., 2019 ). Extant literature has
lso employed text and behavior in the form of likes, status update top-
cs, and word usage to predict substance use ( Ding et al., 2017 , 2018 ). 

However, to our knowledge, research has yet to explore the experi-
nces of stigma relating to substance use in social media. In this work,
e examine substance use discussions on Reddit, a social networking
latform with a large user base that features discussion forums, or sub-
eddits, in which users discuss a variety of topics. Reddit has been em-
loyed in other research relating to substance use (e.g., Brett et al., 2019 ;
hancellor et al., 2019 ; Chen et al., 2015 ), and is currently the 14th most
opular website in the world in terms of traffic ( Alexa Internet, Inc.,
022 ). 

Our work explores two primary research questions: 1) what is the na-
ure of the stigma experienced by individuals who use substances; and
) what affective and temporal factors are salient in the use of three sub-
tances: alcohol, cannabis, and opioids? Public perception can differ for
ifferent substances ( Cunningham et al., 1993 ; Johnson-Kwochka et al.,
021 ). For example, greater stigma is associated with heroin as opposed
o cannabis use ( Brown, 2015 ). The stigma associated with substance use
an also vary due to perceived dangerousness, social acceptance, and le-
ality ( Janulis et al., 2013 ). Consideration of differences in the nature of
tigma and its effects is imperative in developing effective interventions.

. Materials and methods 

.1. Harvesting the data, data selection and pre-processing 

We downloaded content from Reddit authored between Jan-
ary 1, 2013 and December 31, 2019 using the pushshift.io API
 Baumgartner et al., 2020 ). We included subreddits dedicated to use
nd recovery of the substances of interest. 

.2. Part I. Annotation of stigma constructs in social media data 

In Part I, we aimed to characterize the experiences of persons re-
ating to substance use stigma, whether or not they were in recovery.

e downloaded content from subreddits relating to one of three sub-
tances: alcohol, cannabis, and opioids. As we were interested in experi-
nces of stigma whether or not Redditors were seeking to quit substance
se, we included both subreddits that were recovery-focused, and those
hat were not. We sampled posts from this dataset to identify posts with
 higher probability of stigma-related content. The keywords included
oth adjectives that might connote stigma, such as “shame, ” “untrust-
orthy, ” and “disappoint, ” labels such as “crackhead, ” “junkie, ” and

alcoholic, ” and persons who might be involved in stigma-related expe-
iences, such as significant others, parents, and co-workers (see Supple-
entary Material for details). This keyword list was derived from ex-

ant literature and iteratively refined. We focused only on the initiating
osts in each subreddit, as these posts often contain richer descriptions
f Redditors’ experiences ( MacLean et al., 2015 ). 

We performed a directed content analysis of posts iteratively sam-
led based on pre-determined categories of interest ( Hsieh and Shan-
on, 2005 ). A coding guide was developed based on extant literature
nd refined through successive rounds of annotation to account for how
2 
tigma manifests in social media data. We identified whether a post
entioned one or more of the substances of interest (alcohol, cannabis,

pioids), and three types of stigma based on the Stigma Framework
 Earnshaw et al., 2013 ; Livingston et al., 2012 ). Enacted stigma de-
cribes experiences of stereotyping, prejudice, and discrimination due
o a stigmatized attribute ( Smith et al., 2016 ). Anticipated stigma is the
xpectation that one might experience stereotyping, prejudice, and dis-
rimination due to a stigmatized attribute. Internalized stigma is the
pplication of negative feelings and beliefs about a stigmatized group to
neself. 

The three authors independently annotated constructs of interest
n the sampled data, then discussed and reconciled differences either
y consensus or majority vote. Inter-annotator agreement was mea-
ured using the F-measure, a measure used as a surrogate for Cohen’s
appa ( Cohen, 1960 ; Hripcsak and Rothschild, 2005 ). The overall pair-
ise F-measure on the iterations, prior to reconciliation, varied be-

ween 0.67 and 0.71, indicating substantial agreement among annota-
ors ( Viera et al., 2005 ). Inter-annotator agreement per iteration was
alculated using eHost, the annotation tool that we used ( South et al.,
012 ). As it may be possible to identify users based on direct quotes, in
he presentation of our findings, to protect posters’ identities, we present
ynthetic quotations based on the annotated data ( Moreno et al., 2013 ).

We rendered word clouds using the Python wordcloud package to
acilitate comparison of the stigma types in the context of different sub-
tances. The size of words was rendered based on term frequency – in-
erse document frequency (TF-IDF) to accentuate distinguishing factors
n the corpus ( Soucy, 2005 ). To reduce obvious connections such as
drinking, ” “smoking, ” and “weed, ” and render more nuanced depic-
ions of factors relating to the specific context, we retained words that
ere present in no more than 45% of all documents for a given sub-

tance and stigma type. The cutoff of 45% was determined empirically
y testing different proportions to find a proportion that resulted in word
louds depicting non-obvious and substantively pertinent themes in the
ata. 

.3. Part II. Topic modeling and visualization of temporal and affective 

actors in topics 

In Part II, we explored temporal and affective factors relating to sub-
tance use stigma using a two-step process. We first performed topic
odeling to identify main topics of conversation relating to each of the

hree substances, and then we performed a hierarchical cluster analysis
f these topics based on temporal and affective factors. The resulting
eatmap visualization enabled us to characterize similarities and dif-
erences between topics in terms of these dimensions. This part of the
tudy primarily drew from recovery-focused subreddits so temporal and
ffective factors experienced by persons working on recovery could be
xplored. 

As a starting point for this analysis, we identified a subset of posts
ased on keywords potentially associated with stigma. The keywords
hat we used are available in the Supplemental Material. We pre-
rocessed the data by stripping HTML tags, lowercasing, and tokenizing
he text using spaCy ( https://spacy.io/ ). 

We identified common topics in the posts using topic modeling.
here are various methods for topic modeling, including Latent Dirich-

et Allocation and non-negative matrix factorization (NMF). We em-
loyed NMF because the desired outcome of our first step was that
ach document (a Reddit post) be assigned to a single topic which is
ssentially document clustering, a task in which NMF performs well
 Casalino et al., 2018 ; Sharaff and Nagwani, 2016 ). We performed NMF
sing Ho’s implementation of NMF ( Ho, 2018 ) using the scikit-learn
ackage ( Pedregosa et al., 2011 ). 

As part of the topic modeling process, it is necessary to decide the
umber of topics. Our ultimate goal was to employ a heatmap visual-
zation to examine the expression of affective and temporal factors in
ultiple topics and with different substances. We set out to select: 1)

https://www.spacy.io/
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Table 1 

Temporal keywords and sample affective keyword categories. 

Category Sample Keywords 

Time year, month, week, day, morning, afternoon, evening, night 
Shame ashamed, upset, embarrass, self-conscious, guilt, humiliate 
Sadness sad, unhappy, despondent, miserable, depressing, sorrow, grief 
Anxiety worry, edgy, impatient, anxious, insecure, upset, concern, 

disquieted 
Negative-Fear fearful, trepidation, frighten, scare, intimidated, afraid, 

apprehensive 
Loneliness lonely, alone, isolated 
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Table 2 

Proportion of stigma types in annotated social media data. 

Stigma Types Alcohol ( n = 705) Cannabis ( n = 572) Opioids ( n = 292) 

n /% n /% n /% 

Internalized Stigma 335 (48%) 215 (38%) 90 (31%) 
Anticipated Stigma 135 (19%) 72 (13%) 61 (21%) 
Enacted Stigma 137 (19%) 61 (11%) 54 (19%) 

%: Percentage of posts for that substance that contain the construct (e.g. 48% 

of posts pertaining to alcohol were annotated with internalized stigma). 
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f  
 number that would be consistent irrespective of substance; and 2) a
umber large enough to demonstrate some diversity of topics, but also
mall enough to facilitate examination of broad trends in the topics. We
xamined solutions for varying numbers of topics (2–7) and decided that
mploying four topics worked optimally based on these criteria. We la-
eled resulting topics manually by reviewing the keywords and posts
ssigned to the topic given that the nuanced nature of the topics may
ake it difficult to develop suitable names from keywords alone. Each

abel was intended to capture the core concepts that were embodied in
he posts and keywords, while avoiding less central concepts. 

We estimated the prevalence of temporal and affective factors in
he text based on the proportion of keywords from WordNet-Affect
 Strapparava and Valitutti, 2004 ) ( Table 1 ). For each topic, we calcu-
ated the proportion of posts assigned to that topic containing keywords
elonging to each affective and temporal factor. The selection of affect
ategories was based on extant literature relating to emotion, substance
se, and stigma. For example, shame is common in the experience of in-
ernalized stigma ( Brown-Johnson et al., 2015 ), anxiety and depression
re correlates of self-stigma ( Brown et al., 2015 ), and categories such as
orgiveness, optimism, and confusion were intended to capture cogni-
ive processes that might occur with stigma reduction. With one excep-
ion, the keywords for each affect type were drawn from WordNet-Affect
 Strapparava and Valitutti, 2004 ). As loneliness was an important con-
truct to include but not present in the lexicon, we created a keyword
ist for this category in consultation with prior work on loneliness in so-
ial media ( Guntuku et al., 2019 ). The keywords for time were based on
 manual examination of our corpus and prior work ( Chen et al., 2015 ).

The next step of our analysis involved hierarchical clustering, an ex-
loratory data analysis technique that facilitates the discovery of groups
f similar objects, which is often used to visualize biomedical data
 Š kuta et al., 2014 ). The result of the clustered data is often displayed
s a matrix visualization, or clustered heatmap, in which the colors of
ach cell correspond to its value, and a dendrogram, or tree structure,
howing the relationships between the clusters. Rows/columns that are
ore similar to one another are ordered closer to each other. In this

tudy, we clustered the data by topic and contextual factor (either an
ffective or temporal factor), using the estimates of affective and tem-
oral keywords for each topic. The resulting heatmap visualization thus
llustrates the salience of affective and temporal factors in the data, simi-
arities of topics to one another, and the similarities of contextual factors
o one another. We employed the matplotlib and seaborn packages to
erform hierarchical clustering and render a heatmap clustered on both
ows and columns, using average linkage as the linkage method, and
uclidean distance as the similarity metric. 

. Results 

.1. Part I. Characterization of stigma in social media data 

We identified subreddits focused on the substances of inter-
st: r/cripplingalcoholism, r/stopdrinking, r/trees, r/Petioles, r/leaves,
/opiates, and r/OpiatesRecovery (see Supplementary Material for more
etail). We sampled the posts using stigma-related keywords, and anno-
3 
ated stigma constructs in these posts. The proportion of each stigma
ype for each substance is depicted in Table 2 . Some posts mentioned
ore than one substance. Since the sample for each substance was ex-

racted using keywords, the proportions indicated in Table 2 do not re-
ect proportions in the corpus as a whole, and are merely provided to
haracterize the body of content that we drew upon for content analy-
is. We describe the stigma types expressed in this data using synthetic
uotes. 

Internalized stigma was most frequently expressed. People often re-
ected on their past with despair: “How do I forgive myself for all of the
errible things that I’ve done while drunk? ” They struggled with shame,
orthlessness, and a desire to become better: “I want to become a per-

on I’m not ashamed of being, ” and wrote of being a failure and ruining
heir lives: “I’ve given up everything in my life for heroin. ”

Anticipated stigma often manifests in the form of people being con-
erned about how others might view them, “I’m constantly worrying
hat people think of me because of my drug use, ” or consequences that

hey might suffer at work: “No one would guess that I’m the addict that
 am. If I were to be found out, I would lose my license. ” They might also
ide their behavior: “I kept my drinking a secret from everyone because
 didn’t want to disappoint them. ” Anticipated stigma was more common
n opioid-related posts as compared to the other two substances. 

Common actors in enacted stigma were friends, family, and the post
uthor, with the post author most often being the person stigmatized:
My best friend told me everyone was talking about me drinking and
aking a fool of myself. ” People often spoke of lost and strained rela-

ionships: “I’ve lost so many friends and family due to my drug use. ”
here were also examples of the post author exhibiting enacted stigma:
I realized how lazy and stupid my stoner friends were. ” Levels of en-
cted stigma were lower in the posts with cannabis. 

We rendered word clouds to compare the nature of the different types
f stigma in the use of the different substances ( Fig. 1 ). People (e.g.,
amily, parents, and friends) feature prominently, as do contexts such
s home, school, and work. Temporal words such as “day, ” “night, ” and
years, ” words used by posters to explain their substance use over time,
ere more salient with alcohol than the other substances. Alcohol use

s also featured in the posts about cannabis (note that words such as
weed ” and “smoking ” and other high- frequency keywords were ex-
luded from the word clouds). Shame and anxiety feature more promi-
ently in the cannabis-related posts, and the opioid-related posts had
 stronger focus on particular substances and the physical aspects of
ecovery, such as relapse and withdrawal. 

.2. Part II. Temporal and affective factors in recovery-focused topics 

.2.1. Sample characteristics 

In Part II, we identified a subset of posts using a subreddit and key-
ord sampling procedure similar to Part I, but we narrowed the sub-

eddits of focus so the posts would be more recovery-focused ( Table 3 ).
here was substantial variability in post length, as some posts were short
tatements, e.g., “relapsed after x days, ” while others were comprised
f narratives of a person’s experiences. 

.2.2. Topic modeling 

We performed topic modeling of the posts using non-negative matrix
actorization. Table 4 shows each cluster’s main topic and keywords;
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Fig. 1. Word clouds of stigma types by substance. 

Table 3 

Data overview. 

Alcohol Cannabis Opioids 

Subreddits /cripplingalcoholism, 
/stopdrinking 

/leaves /opiates, /Opi- 
atesRecovery 

Total posts harvested 25,559 28,998 6661 
Sample Characteristics 

# Posts 5415 4441 1215 
# Tokens 
(Mean/Standard 
Deviation) 

282.4 (267.63) 312.5 (273.24) 360.96 (395.56) 

# Post Authors 4336 3426 953 
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ample synthetic posts are provided in the Supplementary Material. Re-
arding alcohol, the first topic focused on whether individuals regarded
heir alcohol use as problematic or not. In some cases, the post authors
able 4 

opics from subreddits based on alcohol, cannabis, and opioids. Note: “WD ” in O1 is

Substance Top keywords (ordered in decre

Alcohol 

A0 – Drinking as a Problem drink, alcoholic, drinking, alcoh
A1 – The Journey to Sobriety life, sober, help, meeting, aa, alc
A2 – Shame and Feeling Down Due to Drinking feel, today, sober, shame, wake,
A3 – Alcohol and Social Interactions (Contextual Factors) night, beer, wine, bottle, drunk,
Cannabis 

M0 – Living Life without Weed life, weed, high, love, job, sober
M1 – First Steps after Relapsing feel, dream, sleep, night, today, 
M2 – Dealing with Others that Smoke (Contextual Factors) smoke, friend, weed, smoking, s
M3 – How to Quit quit, weed, help, month, smokin
Opioids 

O0 – Feeling Terrible feel, clean, fuck, life, shit, month
O1 – How to Deal with Withdrawal kratom, withdrawal, suboxone, 
O2 – Addiction and Relationships with Others addict, addiction, help, drug, rec
O3 – Pain Management pain, doctor, med, withdrawal, p

help 

4 
hought it was, while in others, authors wondered whether it was or not.
he authors also reflected on why they started using alcohol. The sec-
nd topic focused on individuals’ journey to sobriety. Many posts were
etrospective, with authors relating their own stories, often intending to
ncourage others, but there were also posts seeking advice on the jour-
ey. The third topic pertained to shame and guilt after drinking, and
he last topic, difficulties post authors had over time. Interactions with
thers were prominent in these posts. 

Regarding cannabis, the first topic involved reflections on living life
ithout weed, which often involved motivations and the past. The sec-
nd topic focused on post authors’ experiences of the time just after
elapse or when a person first quits. These included physical as well as
sychological aspects of the experience. The third topic addressed con-
extual factors of cannabis use, particularly barriers to quitting due to
ne’s social and living situations. Lastly, the fourth topic addressed how
o quit, both in terms of concrete steps and experiential aspects of the
ourney. 
 an acronym used by the community for withdrawal. 

asing order of importance to topic) 

ol, problem, quit, start, weekend, friend, month, drinker, control, drunk, social, bad 
ohol, sobriety, love, month, friend, change, alcoholic, live, lose, start 
 feeling, bad, anxiety, sick, relapse, ashamed, dream, weak, guilt, drink 
 wake, glass, morning, friend, sleep, buy, house, remember, wife, hour 

, drug, live, change, start, addiction, fuck, help, money, addict 
relapse, wake, bad, weak, anxiety, sober, eat, feeling, high, shit 
tart, stoner, joint, high, month, school, everyday, night, weekend, hang, daily 
g, anxiety, addict, depression, hard, daily, start, long, advice, ago, withdrawal 

, fucking, today, bad, start, relapse, dope, ago, high, guy 
taper, dose, help, wd, quit, oxy, methadone, start, bad, cold, symptom, month 
overy, love, life, heroin, family, friend, support, rehab, clean, live, struggle 
ill, feel, surgery, chronic, tramadol, oxycodone, medication, bad, prescribe, anxiety, 
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Fig. 2. Clustered heatmap of topics vs. contextual factors. 
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The first opioid-related topic was the negative feelings associated
ith opioid use. In particular, post authors often referred to themselves
s “losers ” and “failures. ” The next topic addressed the challenges of
oping with withdrawal symptoms. The third topic had to do with ad-
iction, recovery, and dealing with others in the recovery process. Last,
ne topic focused on dealing with chronic pain. 

Overall, there were similarities among the topics across the three
ubstances. The posts often reflect on the past and the journey to stop
sing. Social interactions were an important part of substance use re-
overy and stigma reduction. The cannabis- and opioid-related content
eem to include more concrete content on how to quit in terms of time-
ine and phases of withdrawal. 

.2.3. Examining contextual factors and topic clusters 

We performed hierarchical clustering to examine how contextual
actors and topics were related and rendered a clustered heatmap vi-
ualization ( Fig. 2 ). The cells in the heatmap are colored based on the
roportion of the factor with the sample on a scale from 0 to 1, with
arker cells representing lower proportions, and lighter cells represent-
ng higher proportions. 

Though there are similarities in the experiences of any given sub-
tance, and hence they are often positioned closer to one another, there
re also similarities across substances ( Fig. 1 ). For example, How to
uit (M3) and Pain Management (O3) focus on concrete aspects of quit-

ing, and in these posts, asking for and providing advice on quitting was
alient. Depression and anxiety in the context of withdrawal were also
ommonly discussed. Posts relating to The Journey to Sobriety (A1) and
irst Steps after Relapsing (M1) tended to contain temporal markers due
5 
o the recounting of people’s stories of their attempts at recovery, with
ome being successful (at the time of writing) and others not. 

We observe three main branches in the dendrogram regarding tem-
oral and affective factors. The word “day ” is common across all clus-
ers, likely due to multiple reasons: not only is “day ” a standard unit
f time, but it is also a way for people to quantify their recovery. For
xample, they might say that they are on “day X ” or “X days clean. ” The
est of the temporal and affective factors formed two branches, with
he bottom set of factors representing negative affect (sadness, anxiety,
ear, and shame) and temporal factors (night, year, month, and week),
uggesting the salience of temporal elements in these topics. The darker
olors of the middle branch of the dendrogram show that the corre-
ponding factors were not as salient in these data. 

The heatmap visualization also suggests relationships between the
opics in terms of similarity and temporal and affective involvement.
verall, we can see that shame appears more frequently with topics
riginating from the alcohol-related subreddits. The keyword “night ”
as extremely frequent with the “Alcohol and Social Interactions ” topic,
nd moderately frequent in the other alcohol and some cannabis-related
opics. Sadness was present in over 40% of the posts, irrespective of the
opic. Sadness, anxiety, and fear also occurred more frequently than
ther affect types. 

. Discussion 

The two parts of our study provide complementary insights concern-
ng the experiences of substance use stigma. Part I showed that, internal-
zed stigma was most often expressed among the three stigma types, as
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ost authors often share what they have learned or are struggling with.
nticipated and enacted stigma were also present, albeit to a lesser de-
ree. Qualitative analysis and word clouds revealed a variety of actors,
ncluding family, friends, and others, as well as different contexts of use,
ncluding work, home, and school. 

Part II of our study examined temporal and affective factors in
ecovery-focused content. Temporal markers were common, as post au-
hors often reflect on their journey or provided a timeline of their experi-
nce of quitting/withdrawal. These experiences may serve as a reference
oint to individuals trying to quit, signposting potential barriers and
igh-risk situations that these individuals may encounter. Consistent
ith the greater presence of internalized stigma in Part 1, shame was
ore common in the alcohol-related posts, and negative emotions such

s sadness, anxiety, and fear were also common. As emotion regulation
an be an important mediator in the effect of stigma on mental health
 Burton et al., 2018 ), it is important to address emotion regulation in
tigma reduction interventions. Overall, there was convergence in the
wo parts of the study regarding the importance of interactions with oth-
rs, affective and temporal factors, and challenges of withdrawal with
pioid use. 

Our work has implications for developing stigma reduction interven-
ions for stigmatized persons. First, stigma reduction interventions have
ore often focused on negative beliefs held by the public or medical stu-
ents and other professional groups (structural stigma), instead of chal-
enging self-stigmatizing beliefs ( Dickstein et al., 2010 ; Livingston et al.,
012 ). The results of this study show that internalized stigma, and
tigma involving others (anticipated and enacted stigma), are discussed
n Reddit. Insight concerning these experiences can help us better un-
erstand the stigma associated with substance use and inform the design
f stigma reduction interventions. 

Moreover, the findings from Part I showed that diverse contexts, in-
luding work, home, and school, were represented; these may be focal
oints to consider for stigma reduction interventions. Research has also
bserved that social, situational, and contextual factors such as peer sub-
tance use, parental support, and school characteristics affect substance
se patterns ( Andrade, 2013 ; Pilatti et al., 2020 ; Wolf et al., 2019 ), un-
erlining the need for targeted interventions to incorporate contextual
actors. 

This study also identified an important function served by these dis-
ussion forums – to enable Redditors to ask questions about dealing with
tigma or barriers to quitting substances, such as having friends who
lso use substances. Stigma relating to substance use poses a significant
hallenge to those recovering from substance use disorder; discussion fo-
ums and other social networks such as Alcoholics Anonymous can pro-
ide an important support role for those in need. However, post authors
xpressed concerns regarding the fit of Alcoholics Anonymous for their
eeds, such as the religious aspect of the group. Issues have also been
aised about online support groups ( Malik and Coulson, 2010 ). Rather
han suggesting that any single modality suits all persons in need, we
uggest that there is a need to develop alternative support mechanisms
o complement existing face-to-face and online support mechanisms. 

These results also suggest directions for information presentation.
irst, in online discussion forums, readers might be offered the possi-
ility of focusing on posts with one of the three stigma types, or even
nticipated or enacted stigma having to do with a specific actor, such
s friends, family, or healthcare providers. Doing so could reduce the
mount of content that readers need to sift through to find content of
nterest. Alternatively, visual exploratory systems displaying aggregated
imelines of people’s experiences of substance use recovery can assist
ersons engaged/considering recovery to better understand challenges
hat they face and strategies to meet these challenges. 

.1. Limitations and future directions 

There are various limitations of this work. First, as we employed a
eyword list to sample posts, the topics that we extracted do not neces-
6 
arily reflect the main themes of the subreddits. Second, in this study, we
ocused on temporal and affective factors; there may be other contextual
actors that play important roles in substance use and stigma relating to
ubstance use that we did not examine. For example, future work might
onsider the types of stigma that are expressed in work, school, and
omestic situations. Lastly, in this study we focused on stigma relating
o three substances that we expected to exhibit different temporal and
ffective associations, due to variation in their legality and public per-
eption. Exploration of the stigma associated with other substances is a
otentially important topic for future research. 

. Conclusions 

This study analyzed narrative data on substance use collected from
eddit, a popular social networking platform. Our research character-

zed stigma exhibited in these subreddits and analyzed differences in
he emphases of the stigma associated with three substances. Then we
mployed topic modeling and hierarchical clustering to identify themes,
nd explore similarities and dissimilarities in the temporal and affective
xperience of using these substances. This work contributes to extant
nowledge in two primary ways. First, this study expands our knowledge
f differences in the subjective experience of the stigma associated with
ifferent substances and provides recommendations for targeted stigma
eduction interventions. Second, we demonstrate a novel method of ex-
loring contextual factors that play a role in substance use and stigma
elating to it. 
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