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Abstract

Objective: Alcohol use is associated with suicidal thoughts, urges, and behavior. However, prior 

research has been mostly cross-sectional, limiting understanding of how these variables influence 

one another across short time periods. The present study used ecological momentary assessment 

(EMA) methods to establish the temporal ordering of alcohol- and suicide-related phenomena, 

specifically exploring the momentary dynamic between these variables.

Method: A diverse sample of college students (N = 527, 50.5% Asian, 72.0% cisgender female, 

mean age = 19.4) completed smart phone EMA up to 6 times daily for 6 to 8 weeks (81,299 

total observations; MObservations = 154 per person), answering questions about current urge to use 

alcohol and urge to engage in suicidal behavior. Dynamic structural equation modeling was used 

to investigate within-person autoregressive and cross-lagged effects.

Results: Autoregressive effects were found, such that urge to do a behavior at the previous 

timepoint (t-1) positively predicted urge to do that same behavior at the current time point (t). 

Cross-lagged analyses revealed that alcohol urges at the previous timepoint positively predicted 

suicide urges at the current time point, and suicide urges at the previous time point positively 

predicted alcohol urges at the current time point, demonstrating a reciprocal dynamic (i.e., positive 

feedback loop).

Conclusions: Results provide initial empirical support for a reciprocal dynamic between 

drinking urges and urge to engage in suicidal behavior among young people and college students 

that occurs over a short time period, underscoring the potential importance of in the moment 

intervention strategies.
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Alcohol misuse and dependence, as well as suicidal thoughts and behaviors, are significant 

public health concerns that are strongly linked (see Isaacs et al., 2022 for a meta-analysis). 

Whereas most research has established chronic alcohol misuse, including alcohol use 

disorder (AUD), as a long-term vulnerability factor for suicidal ideation, attempts, and 

death (Felnsborg-Madsen et al., 2009; Rizk et al., 2021), literature also suggests a short-term 

association between alcohol consumption and suicide-related phenomena. Among persons 

with a history of suicidal behavior, suicidal thoughts and urges tend to be higher on days 

when alcohol is consumed (Gilmore et al., 2024). Moreover, suicide attempts commonly 

occur in the context of alcohol intoxication (Griffin et al., 2018). Importantly, literature 

on the relation between alcohol consumption and suicide risk has almost exclusively been 

cross-sectional. Yet, there is considerable intraindividual moment-to-moment variability in 

urges to drink (Kuerbis et al., 2020) and urges to engage in suicidal behavior (Kivela et 

al., 2022), suggesting these variables may influence one another at a similarly momentary 
timescale. Indeed, the relation between alcohol- and suicide-related phenomena at this level 

of granularity is poorly understood.

Although sparse, some research has considered the putative temporal ordering of alcohol-

related variables and suicide risk. For example, case-controlled epidemiological studies have 

shown that people are more likely to make a suicide attempt within 24 hours of drinking 

alcohol (Borges et al., 2017a), and do so using more lethal means when alcohol is consumed 

in larger quantities (Borges et al., 2017b). Conversely, another cross-sectional study found 

that people may use alcohol to cope with distressing suicidal thoughts (Gonzalez et al., 

2009), suggesting that suicide-related phenomena may contribute to alcohol urges and 

lead to consumption. We are only aware of one study that has considered the potential 

bidirectional association. This qualitative study uncovered a theme across participant 

responses suggesting that alcohol can both increase vulnerability for suicidal thoughts and 

urges, as well as be used as a method to cope with troubling suicidal thoughts (Gilmore et 

al., 2024). Thus, collectively, findings from research suggest the possibility of a reciprocal 

association between alcohol and suicide variables, such that alcohol-related phenomena 

(e.g., urges, consumption) predict subsequent increase in suicide risk (e.g., urges, ideation, 

behaviors), and suicidality predicts subsequent alcohol-related outcomes. The bidirectional 

association between these variables has long been theorized (e.g., Bagge & Sher, 2008). 

However, the bulk of empirical studies are cross-sectional or retrospective, precluding any 

conclusions about the temporal order of momentary phenomena. Indeed, to our knowledge, 

no prior research has explored this process quantitatively leveraging methods designed to 

capture this potential dynamic (e.g., ecological momentary assessment [EMA]).

Clarifying this dynamic may be particularly important in college students. College 

represents a period of heightened risk for problem drinking, including marked increase 

in drinking days, consumption amount on drinking days, and binge drinking and related 

consequences (Merrill & Carey, 2016; White & Hingson, 2014). Moreover, suicide is the 

second leading cause of death among college students in the U.S. (Center for Disease 

Control, 2022). Indeed, college increases exposure to certain risk factors for suicide, 

including elevated stress, loneliness and isolation, and substance experimentation and 

misuse (Assari, 2018; Wilcox et al., 2010). Thus, college students may be a population 
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vulnerable to a worrisome reciprocal momentary dynamic between alcohol consumption and 

suicide risk. Intensive longitudinal approaches, such as EMA, are promising methods to 

empirically examine this hypothesis.

The Present Study

This is the first known study to use intensive longitudinal methods (i.e., EMA) to establish 

the temporal ordering of alcohol- and suicide-related phenomena, specifically exploring 

the reciprocal momentary dynamic between urges to drink alcohol and urges to engage in 

suicidal behavior in a large sample of college students. Participants completed brief surveys 

randomly dispersed across the day for 6-8 weeks, answering questions about current (at that 

moment) intensity of alcohol and suicide urges. To test a reciprocal momentary dynamic, 

we examined autoregressive and cross-lagged effects of these variables. We hypothesized 

autoregressive effects for alcohol and suicide urges, such that alcohol urges at the previous 

time point (t-1) would positively relate to alcohol urges at the current time point (t), and 

that suicide urges at the previous time point (t-1) would positively relate to suicide urges 

at the current time point (t). We further hypothesized cross-lagged associations indicative 

of a positive feedback loop between urges to drink alcohol and urges to engage in suicidal 

behavior. That is, we expected alcohol urges at the previous time point (t-1) would be 

positively associated with suicide urges at the current time point (t), and that suicide urges at 

the previous time point (t-1) would be positively associated with alcohol urges at the current 

time point (t).

Method

Participants

A total of 605 participants were recruited and completed this study across two study waves 

(Wave 1 was occurred between April 2020 and August 2020; Wave 2 occurred between 

October 2020 and January 2021). Like prior studies (Kleiman et al., 2020), participants were 

excluded from analyses if they completed fewer than 15 surveys over the study period (N = 

78. The total sample size for this study was 527. Demographic information is presented in 

Table 1.

Procedure

Recruitment and baseline. Participants were recruited remotely from the university’s 

undergraduate subject pool and psychology classes. Participants completed a screener prior 

to ensure they met inclusion criteria (age 18+, smart phone ownership, ability to complete 

surveys). Once admitted to the study, they completed a baseline assessment pertaining to 

demographics as well as other constructs not relevant to the current study. After baseline, 

they downloaded the EMA data collection app (MetricWire) to their phones and began the 

protocol.

EMA Protocol. All surveys were completed on the participant’s own smart phone via 

the MetricWire app. Surveys were brief (<5 minutes), time-contingent, and administered 

6 times per day randomly within windows of 3-4 hours for 6-8 weeks. Participants were 
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compensated via Amazon Gift Card for each survey completed ($0.25 per survey, except 

for the longer nightly surveys, for which they were compensated $0.50). If participants 

completed ≥ 4 surveys in a day, they received a $0.50 bonus. In total, participants had the 

opportunity to be compensated $141.

Although research consistently indicates that asking about suicide in EMA studies does 

not increase risk of suicide (see Nock et al., 2021), suicide risk was still monitored. Any 

EMA survey response suggestive of imminent risk automatically triggered an immediate 

alert to the study team for further assessment and, when appropriate, referral for a crisis 

intervention. Crisis interventions, especially interventions requiring emergency services, 

were exceedingly rare.

Measures

Suicide urge was measured by the single item “Right now, how strong is the urge to kill 

yourself?” The urge to drink was measured by the single item “Right now, how strong is 

your urge to use alcohol.” Participants rated both items at every EMA survey using the 

rating scale 0 (Not at all) to 10 (Very Strong).

Data Analytic Plan

Dynamic Structural Equation Modeling (DSEM) combines multilevel, structural equation, 

time-series, and time-varying effects modeling into a single, integrated framework (e.g., 

Asparouhov et al., 2017, 2018). DSEM is particularly suited for investigating questions 

related to autoregression—how well a previous state level predicts the current state level—

and cross-lagged effects, where the previous state level of one variable predicts the current 

state level of another. This framework is therefore ideal for examining our research questions 

related to temporal dynamics of urges for suicide and alcohol consumption.

Figure 1 illustrates the basic proposed model. Within-person coefficients (i.e., βSI-SI, βSI-Alc, 

βAlc-Alc, βAlc-SI) estimate how strongly previous states of suicide urge and alcohol urge (t-1) 

predict current states of suicide urge and alcohol urge (t). Although both variables of interest 

are continuous in our data, responses to both alcohol urge and suicide urge yield a strong 

floor effect (with over 80% of responses at 0 for both variables). We adapt the proposed 

model as described below to account for the negative skew in our data.

Muthén, Asparouhov, and Shiffman (2024) recently proposed adaptations to DSEM that 

leverage a two-part modeling approach for data with floor effects. Muthén and colleagues 

(2024) recommend parsing the variable with a strong floor effect into two new variables: 1) 

one variable that “bins” the original variable into whether ratings are present (greater than 

0 on original variable; converted to 1 on bin variable) or absent (response at 0 on original 

variable; maintained 0 on bin variable) and 2) another variable that quantifies how strong 

ratings of the original variable are if present (responses at 0 on original variable are recoded 

to “NA” on “pos” variable; responses at 1-10 on original variable are maintained as 1-10 on 

“pos” variable).

Recommendations from Muthén and colleagues (2024) are for DSEM models with one 

variable with a strong floor effect and another that is normally distributed. However, in the 
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current study, both alcohol urge and suicide urge have strong floor effects. Thus, rather than 

estimating the two-part model simultaneously, we estimate the two-part model components 

in separate models. We used Mplus version 8.10 (Muthén & Muthén, 2023) to estimate: 

1) the autoregressive and cross-lagged effects of the presence (binary coded 0 or 1) of 

suicide urge and alcohol urge, using a probit link that is the default for categorical models in 

Mplus (for a detailed description of categorical DSEM models in Mplus, see McNeigh et al., 

2023), and 2) the autoregressive and cross-lagged effects of the strength (continuous variable 

between 1 and 10) of alcohol urge and suicide urge if urges are present (where 0s are coded 

as missing). Mplus uses latent variable decomposition and both models are estimated using 

the Bayesian estimator function in Mplus. All effects are reported as standardized estimates, 

allowing for direct comparison between binary and continuous outcome models. We also use 

Markov chain Monte Carlo with 10,000 iterations per chain. In both models, we controlled 

for time in the study (in hours) at the within-person level centered on the midpoint of the 

study, as well as effects for day in the study, time of day (morning as the reference group), 

and weekend (0 for weekday and 1 for weekend).1 Data are available upon reasonable 

request from the corresponding author.

Results

Overview

There were 81,299 observations across 527 total participants (MObservations =154 per person; 

SD = 105). Participants answered at least one survey on an average of 37.6 days (SD 

= 18.1). The mean lag between observations in the presence model was 6.95 hours (SD 

= 17.5; median = 3.18). The mean lag between consecutive non-zero observations in the 

strength model was 29.1 hours (SD = 68.8; median = 6.56). 55.3% of participants (N = 334) 

endorsed SI urges at least once during the study period, 66.1% (N = 399) endorsed alcohol 

urges, and 73.2% (N =442) endorsed either urge type. Basic descriptives of all main study 

variables can be found in Table 2.

Autoregressive and Cross-lagged Effects

We use the following ranges to discuss magnitude of the effects: Small < .10; .10 ≤ 

Medium< .30; .30 ≤ Large (Funder & Ozer, 2019). Figure 2 presents the within-person 

autoregressive and cross-lagged effects for the presence of suicide urge and alcohol urge.

Presence Models

All presence models included binary outcomes. Standardized coefficients (β) represent 

effect sizes for the latent propensity underlying urge occurrence. Thus, results presented 

below can be interpreted as “a one standard deviation increased in the previous urge state 

is associated with β standard deviation increase in the latent propensity for a current urge 

state.”

1Please note, an additional consideration is that observations within days may be more similar than observations across days. 
Initially, we attempted a three-level model in which observations were nested within days within persons. However, we encountered 
convergence issues implementing this model with our complex two part zero-inflated DSEM framework. We encourage future 
research to further investigate a three-level nesting frameworks for data with similar structures.
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Within-person autoregressive effects for the presence of urges. Beginning first 

with the autoregressive paths, the presence of suicide urge at the previous time point was 

positively associated with presence of suicide urge at the current time point at a large 

effect. The presence of the urge to drink alcohol at the previous time point was positively 

associated with the presence of the urge to drink at the current time point at a large effect.

Cross-lagged associations with the presence of suicide and alcohol 
urges. Turning to the cross-lagged associations, the presence of suicide urge at the previous 

time point was positively associated with the presence of the urge to drink at the current 

time point at a medium effect. The presence of the urge to drink alcohol at the previous time 

point was positively associated with the presence of suicide urge at the current time point at 

a medium effect.

Strength Models

All strength models included continuous outcomes in instances where urges were greater 

than zero. Thus, results presented below can be interpreted as “a one standard deviation 

increase in the previous urge state is associated with β standard deviation urge increase in 

current urge strength during periods when urges are present.”

Within-person autoregressive effects for strength of urges. Figure 3 presents the 

within-person autoregressive effects for the strength of suicide urge and alcohol urge. Again, 

starting with the autoregressive paths, the strength of suicide urge at the previous time point 

was positively associated with the strength of suicide urge at the current time point at a 

medium effect. The strength of the urge to drink alcohol at the previous time point was 

positively associated with the strength of the urge to drink at the current time point at a 

medium effect.

Cross-lagged associations with strength of suicide and alcohol urges. Finally, 

with respect to cross-lagged associations, the strength of suicide urge at the previous time 

point was positively associated with the strength of the urge to drink at the current time point 

at a medium effect. The strength of the urge to drink alcohol at the previous time point was 

positively associated with the strength of suicide urge at the current time point at a medium 

effect.

Discussion

The present study used EMA and DSEM to examine the temporal ordering of urges to 

drink alcohol and urges to engage in suicidal behavior among college students, specifically 

exploring the reciprocal momentary dynamic between these variables. All analyses were 

within-subject. As expected, there were significant autoregressive effects, such that alcohol 

urges at the previous time point (t-1) positively predicted alcohol urges at the current 

time point (t), and suicide urges (t-1) positively predicted suicide urges (t). Additionally, 

consistent with hypotheses, cross-lagged analyses confirmed a reciprocal momentary 

dynamic, characterized by a positive feedback loop between alcohol and suicide urges. 

In other words, alcohol urges (t-1) were positively associated with suicide urges (t), and 

suicide urges (t-1) were positively associated with alcohol urges (t). Associations were 
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significant in both the categorical model (i.e., presence of an urge) and dimensional model 

(i.e., strength of the urge). This suggests that the presence of one behavioral urge may 

predict the subsequent presence of the other behavioral urge. Further, once present (i.e., 

rated > 0), the strength (or severity) of one urge predicts the severity of the other urge.

Although research on the alcohol-suicide risk dynamic at the momentary level is still in 

its infancy, prior research provides some clues regarding the current study’s findings of a 

positive feedback loop between urges to drink and engage in suicidal behavior. For instance, 

although literature is somewhat mixed with respect to alcohol, there is evidence that alcohol 

misuse and suicidal behavior overlap in behavioral functions, including affect regulation 

(Law et al., 2015; Tovmasyan et al., 2022), suggesting the possibility that both urges can 

occur and interact in response to the same stimulus in real time. Directionally, alcohol 

intoxication may lead to subsequent increase in suicide urges due to its effects on behavioral 

inhibition, decision-making, cognitive flexibility, and negative affect and regulation (Conner 

& Bagge, 2019). At the same time, people may drink as a coping strategy after experiencing 

distressing suicidal urges or thoughts (Gonzalez et al., 2009) or use alcohol to facilitate 

a suicide attempt (Bagge et al., 2015). Additional longitudinal research is necessary to 

further clarify these mechanisms. However, at a minimum, the current research suggests a 

worrisome dynamic between alcohol and suicide urges that potentially increases risk for 

engagement in both behaviors over a short time period.

The current research had limitations. The sample was derived from an unselected population 

of college students not recruited based on alcohol use or suicide risk. As such, results 

may not generalize to clinical populations (e.g., persons with AUD or a history of suicide 

attempts) or persons in different developmental life stages. Indeed, effect sizes demonstrated 

were driven by a smaller subset of the sample and should be interpreted with caution. Low 

endorsement of alcohol use and suicide attempts precluded our ability to examine these 

behaviors in the model, and there was a strong floor effect for both alcohol and suicide 

urges in our sample. Although urges typically precede behaviors, without examining the 

actual behaviors in real time, it is unclear if the reciprocal urge patterns observed lead to 

behavioral expression, or that there is a reciprocal pattern between expressed behaviors. This 

study was conducted during the COVID-19 pandemic, and thus findings may not translate 

to post-pandemic times. Finally, this study’s statistical model was quite limited, and not 

fully reflective of the complexity of the momentary dynamic between alcohol and suicide 

urges, a dynamic that is almost certainly influenced by a multitude of internal and contextual 

variables. Additional longitudinal work with more complex models should continue to probe 

the reciprocal nature of alcohol- and suicide-related urges to elucidate for whom, when, 

why, and under which contexts this dynamic unfolds, and explore if and how this leads to 

behavioral outcomes (e.g., suicide attempts, drinking).

Limitations notwithstanding, this study is the first to leverage cutting edge longitudinal 

methodology and analyses to model associations between alcohol- and suicide-related 

phenomena, demonstrating reciprocal momentary relations between alcohol and suicide 

urges in a large, racially and ethnically diverse sample of college students. There are 

important clinical implications from this line of research. For instance, a positive feedback 

loop between alcohol and suicide urges that occurs over short time periods suggests a 
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relatively brief window of time for intervention, especially among persons who may already 

be engaging in problem drinking and/or in an acute state of suicide risk. The development of 

timely “in the moment” intervention strategies (e.g., Coppersmith et al., 2022), particularly 

those that target both urges simultaneously may be crucial (e.g., Goldston et al., 2021). 

Such strategies could be impactful for the prevention and treatment of acute and chronic 

vulnerability for alcohol and suicide-related outcomes, especially among young people 

and college students who are well-suited for, and may be receptive to, these kinds of 

interventions (Oliveira et al., 2021).
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Public Health Significance:

The current study is the first to use intensive longitudinal methods to demonstrate that, 

among college students, there is a reciprocal association between alcohol and suicide 

urges such that increased urges to do one behavior leads to stronger urges to do the 

other, and that this troubling dynamic occurs over short time periods. This is important 

because college students are at elevated risk of problem drinking and suicidality. This 

research adds to our understanding of alcohol and suicide risk by demonstrating that 

urges to drink alcohol and urges to engage in suicidal behavior are temporally linked at 

the momentary level. Future studies from this line of work may inform “just-in-time” 

efforts to prevent the behavioral expression of this potentially risky combination of urges, 

particularly among college students and other vulnerable populations.
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Figure 1. 
Proposed DSEM model of within-person autoregressive and cross-lagged effects of SI urge 

and Alcohol urge.
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Figure 2. 
Within-person results of autoregressive and cross-lagged effects for the presence of SI urge 

and alcohol urge. N = 527 (NObservations=81,299). Bolded values are those for which the 

credibility interval does not contain zero. Solid black lines reflect positive paths, and dashed 

lines reflect negative paths. Effects presented above are adjusted for within-person covariates 

of centered time in study (in hours), weekend, time of day (with morning as the reference 

group), and person-specific day in study. The results of these covariates on the outcomes are 

presented in Table 3.
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Figure 3. 
Within-person results of autoregressive and cross-lagged effects for the presence of SI urge 

and alcohol urge. N = 399 (NObservations= 44,904). Bolded values are those for which the 

credibility interval does not contain zero. Solid black lines reflect positive paths, and dashed 

lines reflect negative paths. Effects presented above are adjusted for within-person covariates 

of centered time in study (in hours), weekend, time of day (with morning as the reference 

group), and person-specific day in study. The results of these covariates on the outcomes are 

presented in Table 3.
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Table 1
Demographics of the study sample

Variable M (SD) or %

Age 19.4 (2.00)

Race %

    Asian 50.5

    White 39.4

    Black 7.6

    American Indian/Alaskan Native 1.2

    Native Hawaiian/Pacific Islander 1

    Other 4.7

Ethnicity %

    Hispanic/Latino 12.1

Gender %

    Cisgender male 24.9

    Cisgender female 72.0

    Non-binary/Gender Non-Conforming 1.6

    Transgender man .7

    A gender not listed .8

Note. N = 527. SD = Standard Deviation
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Table 2
Descriptives of Main Study Variables

Variable Mean (SD) ICC

Suicidal Urge .18 (.58) .44

Alcohol Urge .43 (.97) .45

Presence of Suicidal Urge .07 (.16) -

Presence of Alcohol Urge .13 (.22) -

Severity of Suicidal Urge 1.86 (1.40) -

Severity of Alcohol Urge 2.64 (1.92) -

Note. N = 527. SD = Standard Deviation; ICC = intraclass correlation. Please note, means of severity ratings are based on only those observations 
that are higher than 0. Range of responses for severity for both alcohol and suicide urge was 1-10.
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Table 3
Day and Time covariate results from models presented in Figures 1 and 2

Variable Presence of SI Urge Presence of Alcohol Urge Strength of SI Urge Strength of Alcohol Urge

Time in Study .12 [−.20, .51] .30 [.09, .46] .07 [−.31, .63] .08 [−.68, .60]

Day in Study −.08 [−.46, .24] −.34 [−.49, −.13] −.02 [−.56, .35] −.08 [−.58, .66]

Weekend −.07 [−.08, −.05] −.02 [−.03, −.01] .06 [.03, .08] .04 [.02, .06]

Afternoon −.02 [−.04, .01] .07 [.04, .09] .09 [.05, .14] .07 [.04, .11]

Evening .10 [.07, .12] .15 [.13, .18] .07 [.03, .12] .11 [.07, .14]

Night .11 [.09, .14] .11 [.09, .14] .00 [−.03, .04] .03 [−.00, .06]

Note. Models for presence of urges N = 527 (Observations = 81,299); Models for Strength of urges N = 399 (Observations - 44,904). SI = Suicidal 
Ideation.
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