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Abstract

Background and aims: Alcohol use disorder (AUD) is one of the strongest predictors of 

suicidal behavior. Here, we measured risk of suicide attempt and death as a function of AUD 

typologies.

Design: We used AUD typologies from previous latent class analysis: (i) externalizing subtype 

(characterized by externalizing symptomatology and early age of onset; individuals in this group 

have lower education and higher familial/social difficulties); (ii) subtype described by minimal 

psychopathology; and (iii) internalizing subtype (characterized by internalizing symptomatology 

and later age of onset; individuals in this group have higher education). We used class membership 

to predict distal outcomes (attempt and death) and performed regressions to evaluate whether 

differences in suicidal behavior were explained by the group characteristics (sex, age of 

onset, number and type of AUD registrations, familial/genetic risk for AUD, externalizing and 

internalizing behaviors, socio-economic indicators, marital status and childhood family status). We 

also evaluated the effect of suicide attempt prior to AUD.

Setting and participants: Based on longitudinal Swedish registry data, we included 217 074 

individuals with AUD born 1950–80.
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Measurements: Suicide attempts were identified using medical registers and deaths using the 

mortality register.

Findings: Individuals with the externalizing subtype had higher risks of suicidal behavior than 

other groups [attempt: externalizing versus minimal psychopathology: odds ratio (OR) = 1.35, 

95% confidence interval (CI) = 1.35, 1.35; externalizing versus internalizing: OR = 1.47, 95% 

CI = 1.46, 1.48; death: externalizing versus minimal psychopathology: OR = 1.57, 95% CI = 

1.57, 1.58; externalizing versus internalizing: OR = 1.99, 95% CI = 1.93, 2.06]. Individuals with 

minimal psychopathology had higher risks than those with internalizing symptomatology (attempt: 

OR = 1.09, 95% CI = 1.08, 1.10, death: OR = 1.26, 95% CI = 1.23, 1.30). These differences were 

explained by age at registration and were related to the number of registrations, sex, education, 

family disruption and suicide attempt prior to AUD.

Conclusions: Among people in Sweden, considering alcohol use disorder (AUD) heterogeneity 

appears to be a meaningful way to evaluate suicide risk. The highest risk of suicide attempt and 

death occurs in the externalizing subtype of AUD, followed by the minimal psychopathology 

subtype, and then the internalizing subtype.
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INTRODUCTION

Suicidal behavior has long been studied in the context of psychiatric illness and is 

particularly associated with substance use disorders, personality disorders and depression 

[1, 2]. The associations between substance use disorders and suicidal behavior have been 

reported in many studies [3-6], with evidence of a possible causal pathway from alcohol 

use disorder (AUD) to suicide attempt and death [7-9]. Recently, research focused upon 

individuals with substance use disorders implicated specific factors related to a higher risk 

of non-fatal suicide attempt in this population. Results reveal the roles of family disruption 

(e.g. having lived in a non-intact family before age 15 years) and low educational attainment, 

as well as genetic liability for both AUD and suicide attempt [10].

For several decades, however, researchers and clinicians have asserted that AUD is not 

homogeneous and that parsing its heterogeneity is crucial for intervention [11, 12]. 

Numerous studies have been interested in the heterogeneity of AUD and describe different 

subtypes according to sex, age of onset, genetic factors, environment, personality traits 

and comorbid psychiatric disorders [13-17]. The most consistent typologies found in the 

literature contrast a subtype with a later AUD onset and fewer psychological impairments 

to an early-onset subtype associated with psychological vulnerability and personality 

disturbances [12]. Recently, latent class analyses were conducted in Swedish registry-based 

samples to further explore AUD heterogeneity [18, 19]. Using types of AUD registration 

(outpatient, medical, prescription and criminal), the first study identified a four-class 

solution, with two groups potentially reflecting prior typologies characterized by comorbid 

externalizing versus internalizing disorders [19]. Capitalizing on prior clinical works 
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[12], the second study used sex, age at registration and externalizing and internalizing 

symptomatology and showed a three-class solution characterized by (i) externalizing 

disorders, (ii) minimal psychopathology and (iii) internalizing disorders [18]. These 

subgroups are consistent with prior typologies, some of which were derived in clinical/

treatment-seeking samples [16, 17], whereas the Swedish study used a population-based 

cohort, perhaps explaining the addition of a group with AUD and minimal psychopathology. 

These subtypes are supported by differences in characteristics and external validators. The 

externalizing subtype of AUD is characterized by a predominance of males, early age of 

onset, a greater family disruption, lower educational attainment, more AUD registrations, 

more criminal behaviors, the highest proportion of individuals on social welfare and higher 

genetic liability for externalizing behaviors. The minimal psychopathology subtype is the 

most common, described by low rates of externalizing and internalizing disorders before 

AUD onset. The internalizing subtype of AUD is characterized by the highest prevalence 

of females, later age of onset, higher educational attainment and genetic liability for 

internalizing behaviors [18]. The three-class solution was very robust (mean posterior 

probabilities for class membership > 90%) and reproduced in additional analyses conducted 

on a random split half of the sample.

While AUD is a strong risk factor for suicidal behavior, it is unclear whether this risk 

differs across AUD typologies. Some of the factors associated with suicide attempt within 

individuals with substance use disorders (e.g. family disruption and low education) [10] 

seem to characterize the subgroup with AUD and externalizing disorders. Therefore, 

examining whether this group would be more at risk of engaging in suicidal behavior is 

of interest. Moreover, relying upon well-defined AUD typologies could help to more clearly 

understand which characteristics of these typologies drive the association with suicidal 

behavior.

In the current study, we aimed to follow-up on the Swedish population-based findings 

reported previously by exploring how the heterogeneity of AUD may be related to 

differential risk of suicidal behavior. We chose to use the typologies found by Kendler and 

colleagues [18], as these are in line with previous clinical works [11]. First, we evaluated 

how the variables characterizing those typologies are related to suicidal behavior within the 

entire population of individuals registered for AUD. Then, we focused upon each of the 

three subtypes of AUD (externalizing disorders, minimal psychopathology and internalizing 

disorders) and compared their risks of non-fatal suicide attempt and suicide death. Finally, 

we investigated whether distinct risks of suicide attempt and death across AUD typologies 

were related to specific confounding factors such as AUD characteristics (age of onset and 

number of registrations), family status, education or genetic risks, as these were identified 

as good external validators between AUD typologies [18] and risk factors that explained 

suicide attempt among individuals with substance use disorders [10] and suicide death [20]. 

We also accounted for suicide attempt prior to AUD, as this is a strong predictor of further 

attempts and death [21, 22].
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METHOD

We analyzed information on individuals from Swedish population-based registers with 

national coverage. The registers were linked using each person’s unique identification 

number replaced by a serial number to preserve confidentiality. We secured ethical approval 

from the Regional Ethical Review Board in Lund (no. 2008/409 and later amendments).

We based this analysis on data from 217 074 individuals born in Sweden from 1950 to 

1980 and registered with AUD (Supporting information, Table S1). We relied upon prior 

results from a latent class analysis to determine AUD typologies [18]. We used the same 

database and expanded it with information on non-fatal suicide attempt and suicide death 

during follow-up time [time from AUD registration to suicide attempt, death, emigration 

or end of follow-up (31 December 2018)]. In addition, we included several variables that 

might confound the association between the three AUD typologies and suicidal behavior. 

The variables we included were sex, age at AUD registration, suicide attempt prior to AUD, 

year of birth, educational attainment, number of AUD registrations, type of AUD registration 

(prescription, medical and criminal; Supporting information, Table S1), information on early 

retirement (similar to long-term disability in the United States), unemployment status, social 

welfare receipt, neighborhood deprivation, marital status and family status during childhood 

(i.e. intact family is defined as residing with both parents from ages 0 to 15 years). 

We also included three familial genetic risk scores (FGRS) for AUD and externalizing 

and internalizing behaviors (Supporting information, Tables S1 and S2). The FGRS are 

calculated from morbidity risks for disorders in first- to fifth-degree relatives, controlling for 

cohabitation effects, and thus arise from phenotypes in extended pedigrees within the whole 

Swedish population, not from molecular genetic data. Recent evidence indicates FGRS 

as a good indicator of genetic liability [23]. See Supporting information for a definition 

of registers and variables. To account for potential differences in data availability across 

cohorts, variables related to AUD characteristics and socio-economic status have been 

standardized by year of birth.

Statistical analysis

First, we explored how the variables characterizing AUD typologies (both the variables 

used to create the classes and the external validators) were related to suicidal behavior by 

conducting univariable logistic regression models. We estimated the association between the 

predictor variables and non-fatal suicide attempt/suicide death in the whole population of 

individuals with AUD (n = 217 074), and reported odds ratios (ORs) and 95% confidence 

intervals (CI).

Secondly, we compared the risk of non-fatal suicide attempt/suicide death among AUD 

typologies (externalizing disorders, minimal psychopathology and internalizing disorders) 

using the Bolck, Croon, Hagenaars (BCH) method [24]. Prior simulations using this method 

show that BCH outperforms other methods that predict auxiliary outcomes because it avoids 

shifts in latent class in the final stage of the analysis. It also takes into account uncertainty 

in the probability of belonging to a specific class, which is important when trying to predict 

distal outcomes based on class membership. The BCH method is utilized to predict the distal 

outcomes (suicide attempt/death) in the three latent classes obtained in Kendler et al. [18] 
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and requires two steps. In the first step, we estimated the latent class measurement model 

and saved the weights that reflect the measurement error of the latent class variable. In the 

second step, we evaluated class-specific regressions of suicide attempt/death on the predictor 

variables. We present BCH weighted ORs and 95% CI. The three ORs compare the odds for 

suicide attempt/death in the three classes (AUD typologies).

Finally, to investigate if the risk of suicidal behavior in these groups was related to specific 

confounding factors, we used the ORs from the previous model (BCH) and controlled them 

for the predictor variables. The predictor variables were entered one at a time in univariate 

regression models with suicide attempt/death as outcomes. To evaluate the change in group 

differences between models, we used a relative measure that informs about the percentage 

of change in the ORs [25]. The percentage of change was measured on the log odds scale. 

For all calculations we used the Mplus software version 7.31 [26]. This project was not 

pre-registered on a publicly available platform, and analysis and results should be considered 

exploratory.

RESULTS

Descriptive analyses

Standardized group characteristics are reported in Table 1; unstandardized data are available 

by 10-year birth cohort in the Supporting information. We found a small proportion of 

missing data (7.5%) for the neighborhood deprivation variable and performed imputation 

based on similar covariates (Supporting information).

The mean age in our sample [standard deviation (SD)] for suicide attempt was 36.4 (12.2) 

years and the mean age for suicide death was 40.4 (11.3) years. The outcomes had to occur 

after the first AUD registration: we thus evaluated the risk of non-fatal suicide attempt after 

AUD; suicide attempts that occurred prior to the first AUD registration were accounted for 

analytically.

In individuals classified with the externalizing subtype of AUD, the prevalence of suicide 

attempt was 22% and the prevalence of suicide death was 5.3%. Among AUD with the 

minimal psychopathology subtype, 17.6% of individuals attempted suicide and 3.5% died by 

suicide. In individuals classified with the internalizing subtype of AUD, the prevalence was 

16.7% for suicide attempt and 2.9% for suicide death.

Risk for non-fatal suicide attempt

First, we explored whether the factors characterizing AUD typologies were positively or 

negatively associated with suicide attempt, using the full sample of individuals with AUD. 

Results are presented in Table 2 and showed that being married, having lived in an intact 

family during childhood, higher educational attainment and early retirement were related to 

lower risk of suicide attempt.

Results also implicated characteristics associated with an increased risk of suicide attempt 

among individuals with AUD: being female, having a suicide attempt prior to AUD 

registration, younger age at AUD registration, higher number of AUD registrations; higher 
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FGRS for AUD, internalizing behaviors, externalizing behaviors; and socio-economic 

difficulties (unemployment, social welfare and neighborhood deprivation).

Comparison between AUD typologies—Results are depicted in Figure 1 and 

Supporting information, Table S3.

Externalizing versus minimal psychopathology—Risk for suicide attempt was 

higher among individuals having externalizing compared to minimal psychopathology 

subtypes of AUD (OR = 1.35, 95% CI = 1.35, 1.35). We explored how specific factors 

drove this difference (change in OR; see Figure 1), and found that controlling for type of 

AUD registration (e.g. medical versus criminal) or number of AUD registrations explained 

more than 50% of the increased odds in those with the externalizing subtype (Supporting 

information, Table S3). This may be due to the higher rates of criminal registration and 

number of AUD registrations in this group. We found other factors with a high explanatory 

power for this group difference: having lived in an intact family during childhood (OR 

= 1.16, 95% CI = 1.16, 1.17) and being married (OR = 1.17, 95% CI = 1.17, 1.18) 

explained 49.4 and 46.7%, respectively, of the odds among individuals with AUD from 

the externalizing subtype; that is, controlling for those factors attenuated the magnitude of 

difference in risk for suicide attempt.

Externalizing versus internalizing—Results showed that individuals having the 

externalizing subtype of AUD were at higher risk for suicide attempt than individuals having 

the internalizing subtype (OR = 1.47, 95% CI = 1.46, 1.48). Accounting for suicide attempt 

prior to AUD registration reinforced this difference, leading to 72.9% increase in the odds 

of suicide attempt in the externalizing subtype (Supporting information, Table S3). However, 

controlling for group characteristics reduced the group difference. The most significant 

variations were observed for AUD-related variables: number of AUD registrations decreased 

the OR (OR = 1.24, 95% CI = 1.23, 1.25) and age at AUD registration led to an inversion 

of the effect, such that the odds for suicide attempt were much lower in externalizing than 

internalizing subtypes (OR = 0.11, 95% CI = 0.10, 0.11).

Minimal psychopathology versus internalizing—Risk for suicide attempt was 

higher among individuals having AUD with minimal psychopathology compared to the 

internalizing subtype (OR = 1.09, 95% CI = 1.08, 1.10), and this difference was 

strengthened when accounting for various risk and protective factors; that is, suicide attempt 

prior to AUD, type of AUD registration, being married and having lived in an intact family 

during childhood which led to higher ORs. However, accounting for age at AUD registration 

led to an OR < 1, suggesting lower suicide attempt risk in the minimal psychopathology than 

in the internalizing subtype (OR = 0.08, 95% CI = 0.07, 0.08).

Risk for suicide death

Primary analyses indicated that type of AUD registration, having lived in an intact family 

during childhood, being a woman, being married, early retirement and having higher 

education were related to lower risk of suicide death (Table 2).
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Results also implicated the following risk factors for suicide among individuals with AUD: 

having a suicide attempt prior to AUD registration, a younger age at AUD registration; 

higher FGRS for AUD, internalizing behaviors, externalizing behaviors; and socio-economic 

difficulties (unemployment, social welfare and neighborhood deprivation).

Comparison between AUD typologies—Results are depicted in Figure 2 and 

Supporting information, Table S4.

Externalizing versus minimal psychopathology—Results showed that individuals 

with the externalizing subtype of AUD were at higher risk for suicide death than individuals 

with the minimal psychopathology subtype (OR = 1.57, 95% CI = 1.57, 1.58). We also 

investigated how specific factors explained this difference (Figure 2), and found that it 

was reinforced by socio-economic variables and group characteristics, with type of AUD 

registration (OR = 1.93, 95% CI = 1.92, 1.94) showing the strongest increase (change in 

OR for suicide death of 44.9%; Supporting information, Table S4), probably due to the 

higher rates of criminal registrations in the externalizing subgroup. Moreover, we found 

that accounting for potentially protective factors decreased this group difference: educational 

attainment (OR = 1.16, 95% CI = 1.11, 1.22) and having lived in an intact family during 

childhood (OR = 1.26, 95% CI = 1.25, 1.27) explained, respectively, 67.2 and 48.7% of the 

increased odds of death in individuals with the externalizing subtype of AUD.

Externalizing versus internalizing—Risk of suicide death was higher among 

individuals having externalizing compared to internalizing subtype of AUD (OR = 1.99, 

95% CI = 1.93, 2.06). We explored the roles of specific factors and found that group 

characteristics strengthened this difference, especially educational attainment (OR = 2.71, 

95% CI = 2.49, 2.96, change in OR for suicide = 44.8%). Sex decreased the group difference 

(Supporting information, Table S5), whereas age at AUD registration inverted the OR to 

below 1 (OR = 0.08, 95% CI = 0.07, 0.09).

Minimal psychopathology versus internalizing—Results showed a higher risk of 

suicide death in individuals with the minimal psychopathology than the internalizing 

subtype of AUD (OR = 1.26, 95% CI = 1.23, 1.30). Accounting for potential protective 

factors led to a more pronounced difference: educational attainment (OR = 2.34, 95% CI 

= 2.04, 2.68), intact family during childhood (OR = 1.61, 95% CI = 1.53, 1.70) and being 

married (OR = 1.45, 95% CI = 1.40, 1.51) increased the odds of those with minimal 

psychopathology by more than 50% (Supporting information, Table S5). Some group 

characteristics also reduced the difference: age at AUD registration led to an OR < 1 (OR = 

0.06, 95% CI = 0.05, 0.06), indicating a lower suicide risk in the minimal psychopathology 

subgroup, while sex decreased the group difference with a change in OR for suicide of 

56.4% (OR = 1.11, 95% CI = 1.05, 1.16).

DISCUSSION

The current study evaluates the risk of suicidal behavior as a function of AUD typologies. 

Individuals with AUD have higher risks of suicide attempt and death compared to 

population-based samples [8], but also relative to populations with other psychiatric 
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disorders [1]. AUD is described as a heterogenous syndrome, and consistent classifications 

have been proposed to account for personal and drinking-related differences [12]. We 

capitalized on recent typologies from a latent class analysis in a Swedish cohort of 

individuals with AUD [18] to evaluate the risks of suicide attempt and death among 

three subgroups with AUD (externalizing symptomatology, minimal psychopathology 

and internalizing symptomatology). We also investigated which characteristics of these 

subgroups explain the differential risk of suicidal behavior.

Our findings indicate a higher prevalence of suicide attempt and death in the externalizing 

subtype of AUD compared to minimal psychopathology and internalizing subtypes. These 

results underscore that individuals with AUD who are characterized by criminal behaviors, 

multiple AUD registrations, high genetic risks for externalizing disorders and AUD, 

low education and family disruption [18] have a higher risk of suicidal behavior. This 

observation is consistent with prior evidence obtained in individuals with substance use 

disorders [10], while we expand this to specific comparisons between AUD typologies 

for suicidal behaviors (non-fatal attempt and death). The focus upon AUD typologies also 

further informs about the importance of externalizing behaviors, suggesting the role of 

potential etiological factors that are common to externalizing symptomatology and suicidal 

behavior; for example, impulsivity [27]. Previous studies demonstrate a shared genetic and 

environmental etiology between substance use disorders and suicidal behavior [28, 29], 

whereas genetic correlations have been found between suicidal behavior and characteristics 

of externalizing behaviors such as risk-taking [30], disinhibition [31] and impulsivity [32].

In addition, we observed that individuals with AUD characterized by minimal 

psychopathology had higher risks of suicide attempt and death than those with internalizing 

disorders. This may seem unexpected, because of prior associations between depression 

and suicidal behavior [2, 33]. However, a recent meta-analysis of studies conducted in 

general populations indicates that these associations were weak to modest [34]. Moreover, 

individuals with AUD and internalizing symptomatology are characterized by higher 

educational attainment, which is an important and potentially causal protective factor for 

suicidal behavior [35, 36]. Individuals in this subgroup also have a later age of AUD onset, 

suggesting that AUD might be a consequence of internalizing disorders whereas, in other 

groups, AUD is hypothesized as a causal factor for suicidal behavior [7, 8]. Two other points 

are worth mentioning: first, while it did not explain the whole difference between groups, the 

rate of suicide attempts prior to AUD is higher in those with internalizing symptomatology 

than in other groups. Secondly, although significant, the difference in the prevalence of 

suicide attempt between internalizing and minimal psychopathology subtypes is 1.1%.

In a second analysis, we evaluated whether specific factors may explain the risks of suicide 

attempt and death among AUD subgroups. There are several points of interest in these 

results. First, accounting for the number of AUD registrations attenuated the magnitude of 

increased risk in the externalizing subtype compared to other groups. This suggests that 

the number of registrations is strongly related to suicidal behavior in individuals with AUD 

and externalizing disorders, consistent with the hypothesis that this group is characterized 

by elevated impulsivity (e.g. more hospitalizations for alcohol intoxications, more criminal 

behaviors, potentially more relapses). Secondly, controlling for sex intensified the higher 
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magnitude of suicide attempt risk in the externalizing subtype (which is male-preponderant) 

compared to other groups. This was not observed for suicide death, which may reflect the 

sex difference previously described in suicidal behavior [37]. Thirdly, accounting for suicide 

attempt prior to AUD registration reinforced the group differences with the internalizing 

subtype of AUD; that is, lowering their risk of suicide attempt compared to other groups. 

This might be explained by the fact that individuals are older in the internalizing group [18] 

and may have engaged in suicidal behavior prior to their AUD registration. These findings 

support previous suicide attempts as a risk factor for further attempts [21, 38]; however, 

in line with recent findings suggesting that suicidal behaviors are not on a continuum of 

liability [39, 40], we did not observe a role of prior attempts in relation to the group 

differences for suicide death.

Fourthly, age at AUD registration inverted the group differences, suggesting that the higher 

risk of suicidal behavior in subtypes with externalizing symptomatology and minimal 

psychopathology was mainly related to a younger age of AUD onset. Younger age at 

AUD registration was associated with increased risks of suicide attempt and death in our 

primary analyses. When looking at the group differences, after controlling for age at AUD 

registration, individuals classified with the internalizing subtype were at greater risk for 

suicidal behavior than others. Although previous studies conducted in general populations 

indicate that people with externalizing disorders have a higher risk for suicidal behavior [1], 

this study focused upon a sample of individuals with AUD in which comorbid internalizing 

symptomatology may add to the risk of an externalizing disorder (i.e. AUD). It is worth 

noting, however, that age at registration could be an index of overall liability and/or genetic 

risk for AUD and other externalizing disorders [41-44]. Age of onset of substance use is 

also related to low education [42, 45] and suicidal behavior [44, 46]. Controlling for age 

at registration may thus account for various externalizing traits. Moreover, no individuals 

classified with the internalizing subtype of AUD have an age of onset below age 25 years 

[18], which may explain the modification in group differences, especially compared to those 

with minimal psychopathology.

These findings should be viewed in the context of potential limitations. First, we relied 

upon medical registries to evaluate suicide attempt. Although it constitutes an objective 

evaluation, it means that all the attempts included in this study came to the attention of 

medical workers and thus probably reflect medically serious attempts. As the characteristics 

of suicide attempts (e.g. impulsivity and severity) [47] might differ among our subgroups, 

confirmation of our findings is needed in future studies where such details are available. 

Secondly, consistent with previous studies [39, 40, 48, 49], our definition of suicide included 

undetermined intent deaths (i.e. certification of deaths under undetermined circumstances). 

Recent results suggest that the inclusion of undetermined intent deaths should be defined 

according to the research question [20]. We balanced two primary concerns in making 

our decision: (1) our research was conducted in a subpopulation of individuals with AUD. 

Although we evaluated subgroups with externalizing versus internalizing disorders, this 

was conducted within the context of AUD, thus limiting the impact of potential distinct 

etiologies between these deaths; and (2) the exclusion of undetermined intent deaths has 

been associated with a reduced estimation of suicidal behavior in previous studies [50]. 

Nonetheless, our estimates should be considered conservative. Thirdly, to minimize cohort 
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and register effects, the variables related to AUD characteristics and socio-economic status 

were standardized by birth year. Nevertheless, the availability of other variables, such 

as suicide attempts prior to AUD, might also differ between cohorts. It is possible that 

considering age of onset on a time scale (rather than standardized) would lower its effect 

size. As age at registration appears to be the main explanatory variable in our results, the 

robustness of its effect needs to be replicated in future studies. Fourthly, one socio-economic 

indicator (neighborhood deprivation) had a small proportion of missing data and was 

imputed based on other covariates. Finally, we used logistic regression models to evaluate 

the role of group characteristics, as recommended with the BCH method. However, further 

research could improve these results by using survival analyses. It is also worth noting that 

we conducted post-hoc analyses to evaluate whether the group differences were explained 

by specific characteristics, but because of correlations between our predictors these analyses 

have not been controlled for multiple comparisons.

To conclude, this research represents an additional contribution to help understanding of 

the risk of suicidal behavior in AUD. Our results support the high prevalence of suicide 

attempt and death in this population. Capitalizing on recent findings [18] to account for 

AUD heterogeneity, we found differential risk of suicidal behavior across AUD typologies. 

Individuals whose AUD is characterized by comorbidity with externalizing disorders 

had the highest risks of non-fatal suicide attempt and suicide death. This effect was 

mainly explained by their age at registration for AUD, which may constitute a proxy for 

externalizing behaviors. When controlling for age at registration, individuals with AUD and 

internalizing disorders appeared to have the highest risk of suicidal behavior. Considering 

AUD characteristics through well-validated typologies could be a clinically meaningful way 

to improve risk assessment for suicidal behavior. In particular, this study emphasizes the 

importance of variables that can be easily accessible to clinicians (age of onset, sex, age, 

education, prior suicide attempts, externalizing and internalizing behaviors), thus offering 

concrete and reliable targets to assess the risk of suicidal behavior among patients with 

AUD.
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FIGURE 1. 
Risk of non-fatal suicide attempt across alcohol use disorder (AUD) typologies. The y-axes 

depict the odds ratios for the group difference in risk for non-fatal suicide attempt. The 

y-axes are on the linear scale for a better interpretation of the differences in effect sizes. 

The first point represents the crude association (extended by the dashed red horizontal line) 

and the subsequent points represent the odds ratios for the group difference controlled 

for a specific predictor (mentioned in the x-axes). FGRS, family genetic risk score; 

IB, internalizing behaviors; EB, externalizing behaviors; # registrations, number of AUD 

registrations; Deprivation, neighborhood deprivation.
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FIGURE 2. 
Risk of suicide death across alcohol use disorder (AUD) typologies. The y-axes depict the 

odds ratios for the group difference in risk for suicide death. The y-axes are on the linear 

scale for a better interpretation of the differences in effect sizes. The first point represents 

the crude association (extended by the dashed red horizontal line) and the subsequent 

points represent the odds ratios for the group difference controlled for a specific predictor 

(mentioned in the x-axes). FGRS, family genetic risk score; IB, internalizing behaviors; 

EB, externalizing behaviors; # registrations, number of AUD registrations; Deprivation, 

neighborhood deprivation.
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