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A B S T R A C T

Rates of self-disclosure of, and subsequently formal help-seeking for, suicidal thoughts and behaviors (STBs) remains low. However, online discussions of STBs have 
become increasingly prevalent, creating potential opportunities to identify those at potentially elevated suicide risk (i.e., engaging in suicidal planning). This study 
used linguistic analysis to examine online STB discussions to identify posts that reference a suicide method, as well as the lethality and timeframe of the identified 
suicide method. A corpus of 3974 posts from the online forum Reddit SuicideWatch were extracted for data analysis. Approximately one-fifth of analyzed posts 
mentioned a suicide method; over 35% were classified as severe risk with regard to lethality and almost 70% discussed a suicide method yet to occur. Analyses 
demonstrated that three categories of words – Substances, Physical, and Past Focus – were associated with increased odds of the presence of a suicide method in a 
post, whereas five different word categories were associated with a decrease in odds of method presence; most notably was the use of Social words. Together, results 
support the utility of this approach in detecting discussions of a suicide method. However, they may be less fruitful in distinguishing planning severity among posts 
including method discussions.

Suicide is a global health concern (World Health Organization, 2021) 
and represents a leading cause of death across demographics in the U.S. 
(Center for Disease Control and Prevention, 2021). Furthermore, over 
5% of U.S. adults have thought about suicide in the past year, and sui
cide rates have continued to rise over the prior decade (Substance Abuse 
and Mental Health Services Administration, 2024). Despite the preva
lence, only one-third of those struggling with suicidal thoughts and 
behaviors (STBs) engaging with mental health care (Hom et al., 2015). 
Self-disclosure of STBs is a key help-seeking behavior (Sheehan et al., 
2019), facilitating both treatment engagement and accurate risk 
assessment across the STB risk continuum (i.e., presence suicidal 
thoughts or planning, or imminent risk for suicide attempt). However, 
STBs are a stigmatizing experience (Ammerman et al., 2022; Bond et al., 
2022), which often results in low rates of self-disclosure and subsequent 
treatment engagement (Fulginiti and Frey, 2019; Monteith et al., 2020). 
Consequently, it is critical to examine environments, such as online fo
rums and social media, that may promote STB self-disclosure and in
crease risk detection. Over 70% of Americans use social media to 
connect with others and share personal information (Pew Research 
Center, 2021). Given the balance between social connection and identity 
concealment (e.g., Andalibi et al., 2017; Moors and Webber, 2013), 
social media communities have also become primary avenues for 

disclosing mental health problems (Berry et al., 2017; Naslund et al., 
2016) and discussing STBs (O’Dea et al., 2017; O’Dea et al., 2017).

Several benefits of online community engagement surrounding 
mental health have been identified. Beyond facilitating self-disclosures, 
online discussions of stigmatizing topics (e.g., mental health) help to 
decrease stigma and improve social wellness, as well as facilitate greater 
feelings of social support and connectedness (Brown et al., 2021). As 
online discussions of mental health topics, and specifically STBs, have 
become increasingly prevalent, there is an opportunity to learn about 
these experiences in vivo. This could ultimately inform our ability to 
identify those at high suicide risk. Yet, few studies have focused on 
examining these discussions: among all published studies of mental 
health-focused social media discussions, only 17% of the studies re
ported findings specific to STBs (Wongkoblap et al., 2017). Moreover, 
much of the work in this area has been descriptive in nature (e.g., 
examining phrases that commonly occur in posts to an STB-focused 
online community page; Jiang et al., 2020) or aimed to identify the 
presence of suicidality in posts (i.e., reports of suicidal thinking; Guan 
et al., 2015; Shang et al., 2018), rather than risk severity.

Linguistic features of written communication may be informative in 
determining suicide risk severity (e.g., expressions of passive suicidal 
ideation vs. imminent suicidal behavior), offering a framework for 
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studying online STB discussions. For example, among Twitter posts 
mentioning suicide ideation, word count, number of personal pronouns 
used, and frequent references to death differentiated between posts that 
were deemed “safe to ignore” and those that were “strongly concerning” 
(O’Dea et al., 2017). This approach has also been applied in two case 
studies of online postings leading up to adolescents’ death by suicide, 
finding changes in emotional expression leading up to the individual’s 
deaths (Gunn and Lester, 2012). Together this work highlights the po
tential utility of linguistic analysis for detecting STBs in online 
discussions.

1. Current study

The overarching goal of the current study was to determine whether 
linguistic analysis is useful in detecting severity of STBs in online STB 
discussions. While much of the existing work has solely examined the 
presence vs. absence of suicidal ideation (Guan et al., 2015), STBs span a 
continuum, ranging from passive and active suicidal ideation to suicidal 
planning and preparatory behaviors, ultimately progressing to suicide 
attempts; each step on the continuum represents increased risk of 
attempting suicide. For example, while less than one-third of those who 
think about suicide will go on to attempt suicide, 56% of those who plan 
for suicide will make an attempt (Kessler et al., 1999; Nock et al., 2008). 
Better detection of STBs, such as suicidal planning, may serve to prevent 
suicide attempts and even death by suicide. Moreover, the detection and 
prevention of STBs, at any point along the continuum, is important in its 
own right: experiencing STBs is linked to later adverse outcomes, 
including persistent mental (Mortier et al., 2018) and physical (Herba 
et al., 2007) health problems, relationship dysfunction (Goldman-Mellor 
et al., 2014), and unemployment (Ettner et al., 1997). Thus, the specific 
aim of the current study was to utilize linguistic analysis to: (a) identify 
online STB discussion posts that reference a suicide method, a key 
component of a suicide plan (e.g., Linthicum and Ribeiro, 2022); and (b) 
among those posts that include a suicide method, determine the severity 
of suicidal planning, as defined by the lethality of the identified suicide 
method and the timeframe, or immediacy, of post information. Given 
the limited research in this area, particularly with regard to suicidal 
planning, no specific hypotheses were made.

2. Method

2.1. Data extraction and coding procedures

Posts found on the social media platform Reddit, which is a forum 
where content is socially curated and promoted by site members, were 
utilized for the current study given its popularity (Oladipo, 2024), 
growing number of users (i.e., over 500 million) (Statistica, 2024), and 
number of forums (or subreddits) dedicated to mental health discussions 
(Reddit, n.d.), including a forum specific to the discussion of STBs: 
r/SuicideWatch. A corpus of publicly available posts from r/Suicide
Watch were extracted for this study: 3974 posts that were in English and 
legible (i.e., did not consist solely of symbols, included coherent phra
ses) were included in the study. In line with study aims, a coding manual 
was developed (see below) and trained research assistants coded each 
post; approximately 30% of posts were coded by two raters. For posts 
where there was rater disagreement on presence of method, a third party 
weighed in. To assess interrater reliability of coding, we examined ab
solute agreement using two-way random intraclass correlations (ICCs). 
This research was classified as non-human subjects research by the au
thors’ institutional review board; to support the ethical use of this data, 
data was stored in a secure location, available only to members of the 
research team on a need-to-know basis, and no specific posts from the 
corpus are included in this publication (Ford et al., 2021).

2.2. Data coding

Suicide Method. All posts were coded for the presence of a suicide 
method. For the purpose of this study, the presence of any behavior or 
action associated with the intent to attempt suicide, regardless of the 
timeframe of the behavior (e.g., “I know I could just jump off a bridge”; 
“I just took some pills”). Information pertaining to the plan could be 
found in the title or the body of the post. Posts were coded based on the 
presence vs. absence of a suicide method (ICC = 0.84).

Suicide Method Lethality. Among posts where a suicide method was 
discussed, content was also coded for the lethality of the suicide method. 
Based on text included in the post title of body, the suicide method 
lethality was coded in accordance with the Lifetime Suicide Attempts 
Self-Injury Interview (Linehan et al., 2006), which entails a 1 (Very Low) 
to 6 (Severe) rating of lethality, wherein higher numbers represent 
greater lethality. See Supplemental Table 1 for detailed description (ICC 
= 0.83).

Suicide Method Timing. Among posts where a suicide method was 
discussed, content was also coded for the imminence, or timing, of the 
discussed suicide method. Based on text included in the post title of 
body, the suicide method timing was coded as follows: 1 = discussed a 
suicide method that occurred more than 24 h ago (e.g., “When I was 
younger …”; 2 = discussed a suicide method that occurred within the 
past 24 h (e.g., “Last night I took a handful of pills.“); 3 = discussed a 
suicide method that has yet to happen (e.g., “I know that my grandpa has 
a gun”); or 4 = discussed any action, timing unknown, associated with a 
suicide method (e.g., “I was holding a knife to my arm”). Timing of the 
suicide method was interpreted such that a higher code was associated 
with higher suicide risk (i.e., a post coded as 1 (i.e., discussed a suicide 
method that occurred more than 24 h ago) was interpreted as lower risk 
than a post coded as a 3 (i.e., discussed a suicide method that has yet to 
happen)) (ICC = 0.78). During data analysis, categories 1 and 2 were 
collapsed into a single category of discussion of prior use of a suicide 
method.

2.3. Data analysis

Text from the body of the posts were utilized in analysis. Posts with 
fewer than 10 words were removed from analysis (N = 140). One post 
without a presence of method rating was also removed resulting in a 
final dataset of N = 3834 (736 with method present; 19.2%). Method 
timing and lethality analyses only included individuals with a method 
present, resulting in N = 727 and N = 695, respectively.

Text responses were tokenized using the tidytext package (Silge and 
Robinson, 2016) and automated spelling correction was conducted with 
the hunspell package (Ooms, 2020) in R (R Core Team, 2021).

The Linguistic Inquiry and Word Count (LIWC; Boyd et al., 2022) 
software was used to analyze text. The LIWC-22 dictionary consists of 
over 12,000 words organized in many subdictionaries designed to assess 
psychosocial contexts (for a full overview of LIWC-22, please see Boyd 
et al., 2022). As an example, LIWC-22 includes four dictionaries – 
Drives, Cognition, Affect, and Social Processes, that are categorized as 
Psychological Processes; these four dictionaries are made up of 32 
subdictionaries, which, in total, include 8639 words. LIWC output in the 
current study can be understood as the percentage of words in each 
Reddit post associated with the corresponding subdictionary. Regular
ized Bayesian regression using horseshoe priors (Carvalho et al., 2009) 
in brms (Bürkner, 2017) was used to identify a sparse set of text vari
ables predictive of suicide method, method timing, and method 
lethality. This approach was selected given the imbalance in the cate
gorical outcome. Further, regularization methods reduce the potential 
for overfitting by penalizing small effects towards zero (e.g., Hastie, 
2020; McNeish, 2015). The horseshoe priors used in the Bayesian 
regression models emphasize sparse solutions and function similar to 
traditional regularization strategies (Carvalho et al., 2009).

Logistic regression using 6 chains each containing 2500 samples (500 
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burnin) was used to examine predictors of suicide method presence; 
adapt_delta = 0.99 was specified to prevent divergence given the 
horseshoe prior. Cumulative probit regressions using 6 chains each 
containing 3000 samples (1500 burnin) were conducted for the ordinal 
timing and lethality outcomes; adapt_delta = 0.99 was specified. 
Multinomial regression with a logit link using 6 chains of 2500 samples 
(1000 burnin) and adapt_delta = 0.95 was used to examine method 
timing; posts discussing past suicidal behaviors (coded 1 or 2)1 were 
combined into a single reference group and contrasted with future 
methods (coded 3) and methods with unknown timing (coded 4). Ana
lyses for method lethality and timing only included posts with a method 
present and scores on the outcome variables. All chains were evaluated 
for convergence using R̂ and effective sample size (ESS; Vehtari et al., 
2021). R̂ close to 1.00 and ESS larger than 400 are desired for inference 
(Gelman et al., 2015).

3. Results

3.1. Preliminary analysis

Of the post corpus, 736 posts (19.2%) were identified as discussing a 
suicide method. Of posts with a suicide method present, on average, 
posts were rated as 4.30 on lethality (SD = 1.57); 6.2% of posts were 
identified as very low risk, 4.8% as low risk, 28.6% as moderate risk, 
11.4% as high risk, 13.8% as very high risk, and 35.2% as severe risk. 
With regard to suicide method timing, 16.7% mentioned a method more 
than 24 h ago, 7.5% mentioned a method in the past 24 h, 69.3% 
mentioned a method that had yet to happen; and 6.5% mentioned action 
associated with the method.

3.2. Primary analysis

Regression analyses demonstrated chain convergence for all pa
rameters across analyses (Rhat = 1.00, ESS >1701). Odds ratios (OR) 
and associated credible intervals (CI) for non-zero effects are provided 
below. See Table 1 for full results and Supplemental Table 2 for LIWC-22 

dictionary overview.

3.3. Method presence

Only 8 text variables exhibited nonzero effects after regularization 
(see Fig. 1). Increases in words from the Substances (OR = 2.07, 95% CI 
[1.67, 2.63]), Physical (OR = 1.15 95% CI [1.10, 1.20]), and Past Focus 
(OR = 1.05 95% CI [1.01, 1.10]) dictionaries were associated with 
corresponding increases in the odds of a present suicide method in the 
post. Conversely, words in the Social (OR = 0.92 95% CI [0.87, 0.97]), 
Adjectives (OR = 0.94, 95% CI [0.90, 0.99]), Present Focus (OR = 0.95, 
95% CI [0.91, 1.00]), and Allure (OR = 0.96 95% CI [0.93, 0.99]) dic
tionaries exhibited a small decrease in odds of method presence. Clout 
(OR = 0.98 95% CI [0.97, 0.99]; i.e., language of leadership or status; 
Boyd et al., 2022) also showed a small negative relationship with suicide 
method.

3.4. Method lethality

Among respondents with a method present, only an increase in the 
frequency of Articles (OR = 1.08, 95% CI [1.00, 1.14]) was associated 
with increased lethality.

3.5. Method timing

Among respondents with a method present, Past Focus words were 
associated with decreased odds for future method (OR = 0.71; 95% CI 
[0.66, 0.78]). No text variables distinguished between discussions of 
past methods and posts with unknown timing. Similarly, no variables 
distinguished between future methods and posts with unknown timing.

4. Discussion

This current study used linguistic analysis to identify the presence of 
suicide method, and the severity of that method (i.e., lethality and 
timing) from postings on a popular social media forum for STB discus
sions, Reddit SuicideWatch. Results support the utility of this approach 
in detecting discussions of a suicide method, however, they may be less 
fruitful in distinguishing planning severity among posts including 
method discussions.

Approximately one-fifth of analyzed posts mentioned a suicide 
method. Analyses demonstrated that three categories of words – Sub
stances, Physical, and Past Focus – were associated with increased odds 
of the presence of a suicide method in the post. These findings are in line 
with prior work that highlight a relationship between both acute 
(Kaplan et al., 2013) and chronic (Schneider, 2009) substance use and 
suicide risk, as well as medical or physical conditions (Druss and Pincus, 
2000). It is possible, however, that these word categories may also be 
capturing the discussion of specific suicide methods, such as overdosing 
with substance or prescription medication, which is a common suicide 
attempt method especially among young people (Farah et al., 2023) and 
have overlap with the linguistic dictionaries (i.e., medic*). It was also 
found that suicide method presence was associated with increased use of 
Past Focus words, such as “was”, “had”, “were”, and “been”. It’s possible 
this association can be explained by the timing of the discussed suicide 
method (i.e., events that occurred in the past); however, the majority of 
posts were future oriented. Rather, this finding may reflect the strong 
association between a ruminative cognitive style and suicide risk 
(Rogers and Joiner, 2017), suggesting that individuals whose posts 
included a suicide method were more likely to also be focusing or 
reflecting on past negative events.

Alternatively, five different word categories were associated with a 
decrease in odds of method presence. Most notably was the use of Social 
words (i.e., “we”, “he”, “she”). Those at elevated suicide risk have been 
found to be particularly sensitive to interpersonal stressors (Herres et al., 
2016), with such events found to preceding suicidal crises (Bagge et al., 

Table 1 
Regularized regression results.

Method Presence (N = 3834)a

LIWC Predictor Est (err) 95% CI OR OR 95% CI
Substance 0.73 (0.12) [0.51, 0.97] 2.08 [1.67, 2.64]
Physical 0.14 (0.02) [0.09, 0.19] 1.15 [1.10, 1.20]
Past Focus 0.05 (0.02) [0.01, 0.09] 1.05 [1.01, 1.10]
Social − 0.08 (0.03) [-0.14, − 0.03] 0.92 [0.87, 0.97]
Adjectives − 0.06 (0.02) [-0.10, − 0.01] 0.94 [0.90, 0.99]
Present Focus − 0.05 (0.02) [-0.10, − 0.00] 0.95 [0.91, 1.00]
Allure − 0.04 (0.02) [-0.07, − 0.01] 0.96 [0.93, 0.99]
Clout − 0.02 (0.01) [-0.03, − 0.00] 0.98 [0.97, 0.99]
Method Lethality (N = 727)b

LIWC Predictor Est (err) 95% CI OR OR 95% CI
Articles 0.08 (0.03) [0.00, 0.13] 1.08 [1.00, 1.14]
Method Timing (N = 695)c

LIWC Predictor Est (err) 95% CI OR OR 95% CI
Past Focus (FM) − 0.34 (0.04) [-0.42, − 0.25] 0.71 [0.66, 0.78]

Note: Only the results for predictors with non-null effects after regularization are 
reported for each set of analyses.

a Bernoulli link.
b cumulative probit link.
c multinomial link with past methods as reference category; CI = credible 

interval, OR = odds ratio; FM = future suicide method group; Rhat = 1.00 and 
ESS >1701 for all analyses.

1 Results did not differ when examining categories 1 and 2 separately; 
combined results are presented for ease of interpretation.
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2013); however, potentially in line with current findings, social 
connection and social support are key protective factors for suicide risk 
(i.e., Kleiman and Liu, 2013). Consequently, it may be that greater in
clusion of Social words in a post is indicative of greater connection, or 
reasons for living, and thus, reduces risk of suicide method presence. It is 
possible that the words falling within the dictionaries of Allure and Clout 
are also representations of positive social processes, and thus garner a 
similar protective effect.

Posts that utilized more Present Focus words and Adjectives were 
also less likely to have a suicide method present. Although speculative, it 
is possible that these individuals were driven to post of the forum as a 
means of “venting “about a current problem or recent events, a common 
coping strategy among those at risk for suicide (Konkan et al., 2014); 
while such events may have contributed to suicide risk (i.e., elevations 
in suicidal thinking), the act of expressing their feelings (i.e., expressive 
writing) may serve as a coping strategy (Travagin et al., 2015), pre
venting escalation from suicidal thinking to the discussion of a method. 
For example, prior research has found that “off my chest” is a common 
phrase used among users on the SuicideWatch forum (Monselise and 
Yang, 2022), highlighting the potential benefits of such online com
munities in management suicide risk.

On average, discussed suicide methods were rated high to very high 
in lethality based on the LSASI ratings of lethality, with over one-third of 
posts being identified as severe risk. Similarly, the majority of methods 
discussed had yet to happen, suggesting the individual had a plan for 
how they may attempt suicide in the, potentially near, future, rather 
than discussing past suicidal planning or behavior. Together, findings 
may indicate that a subset of Reddit SuicideWatch users are at high 
current risk for suicide as their posts are detailing a highly lethal plan for 
future suicidal behavior. With regard to linguistic analysis, an increase 
in the use Articles (i.e., “an”, “the”, “a lot”) were associated with greater 
lethality of the discussed method. This is somewhat in line with prior 
analyses of online posts finding that those including suicide-related 
phrases (i.e., suicidal, not worth living) used more quantifies, preposi
tions, and adverbs (O’Dea et al., 2017). Our results also demonstrated 
that greater use of Past Focus words were associated with a reduced 

likelihood of discussing a future method. Although initially appearing to 
be in contrast with earlier results (i.e., Past Focus word use increasing 
risk of suicide method presence), it is possible that this findings is 
reflective of the inverse relationship between the language required to 
discuss a future method (i.e., “will”, “going to”, “may”) and Past Focus 
words (i.e., “had”, “were”, “been”).

It is important to note limitations associated with the current study. 
The quality of results for any linguistic analysis depends on the quality of 
the lexicon used. In this study, we compared words found in online posts 
to words in the LIWC dictionaries. Although it is comprehensive, LIWC is 
designed to assess psychosocial contexts and not explicitly designed to 
be used for suicide-related content, and thus doesn’t contain keywords 
that may be relevant to suicide risk. Although a Chinese suicide dictio
nary has been developed for studying and identifying suicide risk in 
Chinese social media platforms (Lv et al., 2015), to the best of our 
knowledge, there is currently no standard English suicide dictionary is 
readily available or has been empirically supported for use in linguistic 
analyses. Instead, most studies use general-purpose sentiment lexicons 
to study suicide risk and suicide-related content, which are limited in 
their ability to capture and categorize words as they relate to suicide 
(Bittar et al., 2021). Therefore, an essential next step in using linguistic 
analysis in suicide research would be to compile suicide-related words 
and phrases that have been identified by past studies (i.e. O’Dea et al., 
2017) and convene a panel of individuals with lived experiences of 
suicide, clinical experts, and research experts to systematically develop 
an official, standardized lexicon for future research on suicide. The posts 
analyzed in the current study also offer only a snapshot of the in
dividual’s state at a particular point in time. We were, therefore, unable 
to capture the greater affective or cognitive context surrounding the post 
(i.e., thoughts not expressed in writing), examine the individual’s 
experience prior to or after posting, or link post content to STB-related 
outcomes.

The complexity in how an individual can expresses or discuss STBs 
online makes both research and potential prevention efforts related to 
suicide-related content on social media challenging. Our study provides 
one piece of the puzzle to address this challenge. Foremost, results 

Fig. 1. Posterior Distributions of Logistic Regression Coefficients: Method Presence 
Note: Horizonal lines below each posterior represent the 95% Credible Interval; Rhat = 1.00 and ESS >3798 for all predictors.
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highlight that a subset of Reddit users may be characterized as at 
increased risk for attempting suicide, based on the discussion of high 
lethality, future oriented suicide plans, suggesting an opportunity for 
prevention or intervention efforts. We also identified several linguistic 
patterns that seem consistent amongst posts discussing a suicide 
method, including the use of words included in the Substances and 
Physical dictionaries, as well as words of Past Focus. These findings 
provide insight into how individuals discuss suicide methods on Reddit. 
They may also help inform social-media focused suicide prevention ef
forts by identifying users discussing high-risk content, thus allowing for 
the promotion of relevant resources (e.g., crisis resources, chat-bots, etc. 
As responses to, or comment on, posts) or more direct intervention by 
site moderators.
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