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Background

Suicide is a serious public health problem that affects our entire country. The aim of this research was to study the variation in completed suicide rates between 2010 and 2022 in Spain and their relationship with the consumption of addictive substances.





Methods

Completed suicide data from the Spanish Statistical Office (INE) were analyzed with a joinpoint regression model to determine time trends. The relationship between the variation in completed suicide rates with sociodemographic variables, including depression rates, obtained from the Spanish Statistical Office and variables related to the consumption of substances obtained from the survey on alcohol and other drugs in Spain (EDADES) of the Government Delegation for the National Plan on Drugs (DGPNSD) was also studied using an exploratory analysis and also performing a Generalized Additive Model.





Results

The joinpoint regression model did reveal a point of significant change in the period studied for Spain showing a trend of increased suicide death rates for the studied period. The following variables correlated positively with the variation in completed suicide rates in the Generalized Additive Model: alcohol use in the past 12 months, alcohol use in the last 30 days, daily alcohol use in the last 30 days, binge drinking in the last 12 months, binge drinking in the last month, positive Alcohol Use Disorder Test for risky alcohol use, benzodiazepine use in the last 12 months, benzodiazepine use in the last month, daily benzodiazepine use in the last month, use of illegal substances in the last 12 months, use of illegal substances in the last month, mean age and depression rates.





Conclusion

Applying preventive strategies on the risky consumption of alcohol, benzodiazepines and illegal substances would help reduce the rates of completed suicide in Spain.
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Introduction

Suicide represents a serious public health problem and is one of the leading causes of death worldwide. Comorbidity with substance use significantly increases the vulnerability and risk of ideation, attempts, and completed suicide (1). This situation leads to the urgent need to improve current identification, prevention, and treatment strategies.

According to the latest data provided by the World Health Organization (WHO), the number of deaths due to suicide reaches nearly 700,000 people per year. The global rate is estimated at 9.4 suicides per 100,000 inhabitants, with a higher percentage in the male sex. In Spain, according to data from the Spanish Statistical Office (INE) (2), the highest number of deaths by suicide in history was reached in 2022, surpassing those of 2021 by 5.6 percent. Unfortunately, the upward trend continues, and this has been the main external cause of death since 2008, surpassing deaths due to traffic accidents (3) and representing the second leading cause of death in the young adult population (15-29 years) worldwide (4). At the level of the autonomous regions, the high suicide rates in Asturias followed by Galicia stand out, like previous years.

Risk estimation is a complex process due to the very nature of suicidal behavior, as well as to the difficulties encountered in its investigation. The importance of knowledge, identification and recording of sociodemographic variables as well as risk and protective factors for optimal clinical intervention of patients at risk of suicide stands out. The existence of mental disorders represents the main risk factor, with depressive disorder and alcohol consumption disorders being the most prevalent in relation to suicidal behavior (5, 6).

Suicide is the leading cause of death in people with substance use disorders (7). It is estimated that the risk of death by suicide compared to the general population increases 10-fold for people with alcohol use disorders and up to 22-fold for those addicted to other substances (8, 9). Alcohol plays a relevant role not only as a risk factor, but also as a precipitating factor, due to the disinhibition and executive dysfunction produced by alcohol intoxication (10). Neurobiological and psychological factors justify the association of alcohol consumption with suicide and an increased risk of death by suicide of 94% in the presence of alcohol consumption (11). It is estimated that the increased risk is so significant that the overall alcohol consumption of a population is associated with the prevalence of suicidal risk, which is why alcohol abuse is one of the most prevalent mental disorders in suicide deaths, second only to depressive disorders (11–13). The increased risk is highlighted by its association with mental illnesses such as depression, schizophrenia, and personality disorders (14). Intoxication by alcohol consumption increases the lethality of the method used, increasing the probability of a lethal outcome. One third of suicides test positive for alcohol, 63% of which show blood levels equivalent to intoxication (13).

Opiates are another of the most frequently detected intoxicants in completed suicides, at similar levels to alcohol and far removed from other intoxicants. They increase the risk of suicide 14 times more than in the general population and their association with alcohol, benzodiazepines or other mental illnesses makes them lethal (13, 15).

Of the prevention strategies currently implemented, only a minority enjoy any degree of evidence sufficient to ensure that they can reduce the incidence of suicide (16, 17). Work continues to identify the mainstay of psychological intervention (18). The latest prevention strategies currently being implemented -mainly in developed countries- focus on dividing the population into risk groups. Consequently, different psychological intervention strategies are applied to different risk groups (19). In Spain, priority is being given to the development of a comprehensive national program or plan for the prevention and management of suicidal behavior. At the level of the autonomous regions, different plans and strategies have been developed in relation to suicide prevention, but they are heterogeneous in their degree of implementation (20).

The main aim of this study is to determine the relationship between the variation in completed suicide rates in Spain between 2010 and 2022 and active substance use variables. In this study we correlate completed suicide rates and substance use risk factors at a population level without access to individual data of the subjects who committed suicide.

The working hypothesis is that active substance use has a significant influence on the variation in completed suicide rates in Spain between 2010 and 2022. If this hypothesis is verified, the importance of globally reducing the consumption of psychoactive substances as a preventive measure against suicide would be confirmed in the Spanish population.





Materials and methods




Data

The incidence rates of suicide deaths for the nineteen Spanish autonomic regions between 2010 and 2022 were obtained from the Spanish Statistical Office (INE) (https://www.ine.es).

The following data were also obtained by means of the INE database for the nineteen Spanish autonomic regions: unemployment rates, masculinity ratio (number of men for every 100 women), average life expectancy, mean age and depression rates (Table 1).


Table 1 | Prevalence of suicide deaths, rates of sociodemographic variables and prevalence of depression obtained from the INE; and rates of variables associated with substance use obtained from the PNSD, in Spain from 2010 to 2022.



The data on substance use for the same period for the nineteen Spanish autonomic regions come from the survey on alcohol and other drugs in Spain (EDADES) (https://pnsd.sanidad.gob.es/profesionales/sistemasInformacion/home.htm), which the Government Delegation for the National Plan on Drugs has performed biannually since 1995 (Table 1). The following variables were included: Alcohol use in the past 12 months, alcohol use in the last 30 days, daily alcohol use in the last 30 days, binge drinking in the last 12 months, binge drinking in the last month, positive Alcohol Use Disorder Test (AUDIT) for risky alcohol use, benzodiazepine (BZD) use in the last 12 months, BZD use in the last month, daily BZD use in the last month, use of illegal substances in the last 12 months and use of illegal substances in the last month. The study focused on variables that measure recent consumption, and not on those that measure lifetime consumption.





Ethics aspects

The authors complied with all the contents set out in the current legislation on clinical research established in the Declaration of Helsinki, European Convention on Human Rights and Biomedicine and in the UNESCO Universal Declaration on Human Rights. They complied with the requirements established in the Spanish legislation in the field of medical research, the protection of personal data and bioethics and all other requirements set out by Spanish legislation on this topic. The current research contains no human or animal studies.





Statistical analysis

The temporal trend of completed suicide incidence rates in all the nineteen Spanish autonomic regions was evaluated using a joinpoint regression model. This statistical modelling technique has previously been used successfully in the field of addictions (21, 22). Changes in the time trend are called joinpoints or inflection points. A Poisson distribution model was used in the estimation.

The analysis that has been carried out to obtain the direct relationship between the independent variables and the suicide rate is based on an exploratory analysis, so that the relationship between the independent variables and the suicide rate is graphically described. Using this type of graphs, the pattern or trend of the relationship between the variables has been identified, and non-linear relationships between the variables have also been identified.

Afterwards a more detailed analysis with Generalized Additive Models (GAM) was carried out. GAM is a generalized linear model in which the linear response variable depends linearly on unknown smooth functions of some predictor variables, and interest focuses on inference about these smooth functions. In the application of these models, we obtained that the relationship between the independent variable and the suicide rate varies in a more complex way than a simple linear relationship. The significance implies that there is a statistically significant relationship between the dependent variable and the events but, again, to understand this relationship it is necessary to view the corresponding graph. Therefore, the result of the fitting model is a smoothed curve.

The criterion of statistical significance in all tests was P ≤ 0.05, established as the maximum acceptable value for the probability of making a type 1 error.






Results

Table 1 shows all variables used in the study unified at a national level for clarity reasons.

As can be observed in Figure 1 the joinpoint regression model showed one significant change point, and another close to significance for the completed suicide rates at a unified national level. These two change points created three different segments: 2010-2013 (APC = 7.7, t = 3.2, p = 0.023), 2013-2018 (APC = -1.3, t = -0.49, p = 0.403), and 2019-2022 (APC = 3.4, t = 2.3, p= 0.07).




Figure 1 | Joinpoint regression model for the completed suicide rates at a unified national level. *Statistical significant.



Figure 2 shows the exploratory analysis graphically for the most relevant independent variables: daily alcohol use in the last 30 days, daily BZD use in the last 30 days and age.




Figure 2 | Exploratory analysis graphically for the most relevant independent variables.



Figure 3 shows the GAM models for the most relevant independent variables: alcohol use in the last 30 days, daily BZD use in the last 30 days and age. The following independent variables showed that their relationship with the suicide rate varied in a positive significant more complex way than a simple linear relationship: alcohol use in the past 12 months (t = 45.63, p < 0.0001), alcohol use in the last 30 days (t = 39.83, p < 0.0001), daily alcohol use in the last 30 days (t = 39.42, p < 0.0001), binge drinking in the last 12 months (t = 32.79, p < 0.0001), binge drinking in the last month (t = 32.54, p < 0.0001), positive AUDIT for risky alcohol use (t = 27.59, p < 0.0001), BZD use in the last 12 months (t = 37.93, p < 0.0001), BZD use in the last month (t = 38, p < 0.0001), daily BZD use in the last month (t = 35.97, p < 0.0001), use of illegal substances in the last 12 months (t = 33.05, p < 0.0001), use of illegal substances in the last month (t = 32.7, p < 0.0001), mean age (t = 71.66, p < 0.0001) and depression rates (t = 25.94, p < 0.0001).




Figure 3 | Generalized Additive Models analysis graphically for the most relevant independent variables.







Discussion

The results of the evolution of deaths by suicide in Spain reflected in Figure 1 show the following: the incidence of completed suicides increased progressively between 2010 and 2013. Afterwards, it was stabilized and even decreased slightly until 2018, to increase again since 2018 to 2022. This evolution indicates that the increase in the incidence of deaths due to completed suicide in Spain had begun before the COVID-19 pandemic in 2020. These results are remarkable when interpreting the impact of the pandemic of COVID-19 in completed suicide rates, at least in Spain; especially if we take into account that the results worldwide are not homogeneous, with studies indicating an increase in death rates by suicide during the pandemic (23), while others do not reflect this increase (24).

The results of this study confirm that in Spain, as in other countries (13), there is an important and worrying relationship between alcohol consumption at the population level and the incidence of completed suicide. These previous studies (13) indicated that this relationship occurred in countries where consumption is more oriented towards intoxication and binge drinking and did not occur in countries with a wine culture, that is, daily consumption, not oriented towards drinking large quantities of alcohol in short periods of time with an intoxicating objective. Unfortunately, the data indicate that in Spain the “culture” of alcohol consumption, since the beginning of the century, is transitioning from this last model to a more intoxicating form of consumption (25). Unluckily, this may be leading to an increase in the relationship between recent alcohol consumption and suicide deaths as reflected in our study.

The data from this study indicate that recent alcohol consumption, especially through abuse and binge drinking is associated with a higher incidence of completed suicide. How does this association work? The answer is not simple since there are several mechanisms that explain it: (I) alcohol is a potentially lethal chemical agent in overdose and can be used, alone or in combination, as a suicidal method (13) (II) Furthermore, acute and intense alcohol consumption is a precipitating factor of suicide since it generates impulsivity, emotional instability, irritability, and increases depressive thoughts of hopelessness and suicidal ideation (11, 13). (III) Moreover, chronic abusive consumption of alcohol is a persistent suicidal risk factor since it presents a high comorbidity with other mental disorders, especially depression, which already increases the suicidal risk. Also, this comorbidity increases the suicidal risk beyond the sum of risks each disorder presents separately (9, 14). (IV) Finally, the social, family and work deterioration caused by chronic alcohol abuse increases thoughts of hopelessness and suicidal ideation and increases the risk of the mental disorders such as depression, notably increasing the suicidal risk (9).

In this study, in the same way as for alcohol, recent consumption of BZD is also associated with the incidence of completed suicide in Spain at a population level. Previous international studies have already confirmed this worrying association between BZD consumption and completed suicide (26, 27). A straightforward way of explaining this association is simply pointing out the use of BZDs to treat mental disorders, anxiety and others, which already have an associated suicidal risk, and that therefore this association is the product of a statistical bias (28). However, it must be remembered that BZDs have a potential for abuse and dependence similar to alcohol (29). In this situation of uncontrolled use, BZDs, like alcohol, in their acute excessive consumption in overdose can also be a lethal chemical agent that can be used as a suicide method, and their chronic abuse or dependence is comorbidly associated with other mental disorders with suicidal risk with the paradox that they were initially prescribed to alleviate the symptoms of these disorders. Also, they can also generate a chronic situation of social, family and work deterioration that increases the suicidal risk (27, 28). In summary, BZDs generate a suicidal risk similar to that of alcohol in people with problems of abuse or dependence (29). From this perspective it is easy to understand why the increase in the use and prescription of BZD registered in Spain over recent years is so worrying from the point of view of suicidal risk and completed suicide (25).

Figures 2, 3 show how, in the general Spanish population, recent consumption of alcohol and BZD is associated with completed suicide with the same power as age, a well-known and non-modifiable risk factor.

As in previous studies, the consumption of illegal substances is also associated in the current study with an increase in the prevalence of death due to completed suicide at the population level (13, 15). Of all the illegal substances, opioids are the most concerning since they are not only obtained through an illegal route, such as heroin, but also through a medical prescription for pain management, such as fentanyl. Furthermore, in both cases, opioids are very present in the autopsies of people who have committed suicide (15), indicating both their recent daily use and their potential lethality in overdose. Likewise, it must be taken into account that opioid consumption is associated with a chronic scenario of suicidal risk through high comorbidity with psychiatric disorders and social, family and work deterioration. In summary, they generate a similar suicidal risk model such as BZDs and alcohol (13).

In this study, population data on depression, although limited, are also positively associated with the prevalence of deaths due to completed suicide. This relationship is well known in the field of suicide studies (30), and therefore reinforces the external validity of this study.

All these results agree with those obtained by the national EDADES survey carried out by the PNSD. This survey shows how -compared to the general population interviewed- people who indicated problematic cannabis use, or risky alcohol use, or use of opioid analgesics, or use of illegal substances or BZDs had an increased risk of having suicidal ideation, suicide plans or having committed more suicide attempts. If we take into account that all these forms of consumption have increased in Spain during the period of analysis of this study, it is easy to understand the potential relevance of this problem as the prevalence of completed suicide increases. In all likelihood, this entire situation of high population risk can be explained from the perspective of the “Deaths of Despair”, a phenomenon studied especially in the United States, in which the increase in deaths from drug overdose, alcoholic liver disease and suicide is associated with increased stress, physical and emotional pain in people exposed to a rapidly deteriorating social and economic system (31). Figure 1 of the present study shows an evolution of completed suicide that reinforces this hypothesis since the increases in completed suicide in Spain between 2010 -2013 and from 2018 coincide with periods of socioeconomic worsening. In summary, social and economic deterioration would produce an increase in psychological and physical discomfort that would lead to an increase in the consumption of alcohol, BZD, illegal substances and opioid analgesics. This would seek to attenuate this discomfort, but it would generate a rebound scenario through abuse and addiction that would worsen this physiological and physical discomfort, and that would therefore deteriorate the overall mental state of the population, and would especially increase depression rates, to, finally, generate a state of population hopelessness that triggers suicide.

All these data highlight the need to always take into account the use and abuse of alcohol and other substances when developing a suicidal behavior prevention program if it is to be successful. By assessing suicide risk in alcohol, BZD, illegal substances and opioid analgesics abusers, prevention efforts could be strategically implemented (9, 32).

The limitations of this study are the following: the data on substance use from the PNSD must be improved. It would be necessary to have more variables that address the misuse of BZDs. It would also be important to have variables that address the consumption of the main illegal substances separately. At the same time, it would also be convenient to have more robust depression population data. Finally, the results of this study allow us to establish a worrying relationship between alcohol and substance consumption and completed suicide at a population level, but do not allow us to establish a simple and unidirectional causal relationship at the individual level.





Conclusions

Reducing the consumption of alcohol, BZD and illegal substances in those people who consume on a more intense and daily basis, especially if they suffer from depression, could help reduce the rates of suicide deaths in Spain. This is because consumption of alcohol, BZD and illegal substances has positively influenced the prevalence of completed suicide in the nineteen Spanish autonomic regions during the period studied.





Data availability statement

Publicly available datasets were analyzed in this study. This data can be found here: www.ine.es; https://pnsd.sanidad.gob.es/profesionales/sistemasInformacion.





Author contributions

GF: Conceptualization, Data curation, Formal Analysis, Investigation, Methodology, Project administration, Resources, Visualization, Writing – original draft, Writing – review & editing. AE: Conceptualization, Data curation, Formal Analysis, Investigation, Methodology, Project administration, Resources, Visualization, Writing – original draft, Writing – review & editing. TS: Data curation, Investigation, Methodology, Resources, Software, Writing – original draft, Writing – review & editing. NL: Data curation, Investigation, Methodology, Resources, Software, Writing – original draft, Writing – review & editing. JG: Data curation, Investigation, Methodology, Resources, Software, Writing – original draft, Writing – review & editing. PS: Funding acquisition, Methodology, Project administration, Resources, Supervision, Validation, Visualization, Writing – original draft, Writing – review & editing.





Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This work has been partially funded by the Government of the Principality of Asturias PCTI-2021-2023 IDI/2021/111, the Foundation for Research and Biosanitary Innovation of the Principality of Asturias (FINBA), and the Centre for Biomedical Research in Mental Health Network (CIBERSAM), Carlos III Health Institute, Spanish Ministry of Science and Innovation.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





References

1. Rizk MM, Galfalvy H, Miller JM, Milak M, Parsey R, Grunebaum M, et al. Characteristics of depressed suicide attempters with remitted substance use disorders. J Psychiatr Res. (2021) 137:572–8. doi: 10.1016/j.jpsychires.2020.10.041

2. Spanish Office for National Statistics Deaths by cause of death. Year 2022. Definitive data press releases. Madrid, Geneve, Madrid: INE (2023). Available at: http://www.ine.es/prensa/edcm_2022.pdf.

3. Cayuela A, Cayuela L, Sánchez Gayango A, Rodríguez-Domínguez S, Pilo Uceda FJ, Velasco Quiles AA. Suicide mortality trends in Spain, 1980-2016. Rev Psiquiatría Y Salud Ment. (2020) 13:57–62. doi: 10.1016/j.rpsm.2018.07.002

4. World Health Organization. Estimated suicide worldwide. WHO (2022). Available at: https://www.who.int/mental_health/prevention/suicide//suicideprevent/en/.

5. Gómez-Durán EL, Forti-Buratti MA, Gutiérrez-López B, Belmonte-Ibáñez A, Martin-Fumadó C. Psychiatric disorders in cases of completed suicide in a hospital area in Spain between 2007 and 2010. Rev Psiquiatria Y Salud Ment. (2016) 9:31–8. doi: 10.1016/j.rpsm.2014.02.001

6. Zalsman G, Hawton K, Wasserman D, Van Heeringen K, Arensman E, Sarchiapone M, et al. Evidence-based national suicide prevention taskforce in Europe: A consensus position paper. Eur Neuropsychopharmacol. (2017) 27:418–21. doi: 10.1016/j.euroneuro.2017.01.012

7. Wilcox HC, Conner KR, Caine ED. Association of alcohol and drug use disorders and completed suicide: An empirical review of cohort studies. Drug Alcohol Depend. (2004) 76:11–9. doi: 10.1016/j.drugalcdep.2004.08.003

8. Yuodelis-Flores C, Ries RK. Addiction and suicide: A review. Am J Addict. (2015) 24:98–104. doi: 10.1111/ajad.12185

9. Devin J, Lyons S, Murphy L, O'Sullivan M, Lynn E. Factors associated with suicide in people who use drugs: a scoping review. BMC Psychiatry. (2023) 23:655. doi: 10.1186/s12888-023-05131-x

10. Krug EG, Mercy JA, Dahlberg LL, Zwi AB. The world report on violence and health. Lancet (London England). (2002) 360:1083–8. doi: 10.1016/S0140-6736(02)11133-0

11. Isaacs JY, Smith MM, Sherry SB, Seno M, Moore ML, Stewart SH. Alcohol use and death by suicide: A meta-analysis of 33 studies. Suicide Life-threatening Behav. (2022) 52:600–14. doi: 10.1111/sltb.12846

12. Beautrais AL, Collings S, Ehrhardt P, Henare K. Suicide Prevention: A review of evidence of risk and protective factors, and points of effective intervention. Wellington: Ministry Health. (2005).

13. Rizk MM, Herzog S, Dugad S, Stanley B. Suicide risk and addiction: the impact of alcohol and opioid use disorders. Curr Addict Rep. (2021) 8:194–207. doi: 10.1007/s40429-021-00361-z

14. Forray A, Yonkers KA. The collision of mental health, substance use disorder, and suicide. Obstetrics Gynecol. (2021) 137:1083–90. doi: 10.1097/AOG.0000000000004391

15. Bensley KMK, Kerr WC, Barnett SB, Mulia N. Postmortem screening of opioids, benzodiazepines, and alcohol among rural and urban suicide decedents. J Rural Health: Off J Am Rural Health Assoc Natl Rural Health Care Assoc. (2022) 38:77–86. doi: 10.1111/jrh.12574

16. Mann JJ, Apter A, Bertolote J, Beautrais A, Currier D, Haas A, et al. Suicide prevention strategies: a systematic review. JAMA. (2005) 294:2064–74. doi: 10.1001/jama.294.16.2064

17. Zalsman G, Hawton K, Wasserman D, Heeringen K, Arensman E, Sarchiapone M, et al. Suicide prevention strategies revisited: 10-year systematic. Lancet Psychiatry. (2016) 3:646–59. doi: 10.1016/S2215-0366(16)30030-X

18. Mann JJ, Michel CA, Auerbach RP. Improving suicide prevention through evidence-based strategies: a systematic review. Am J Psychiatry. (2021) 178:611–24. doi: 10.1176/appi.ajp.2020.20060864

19. Fazel S, Runeson B. Suicide. New Engl J Med. (2020) 382:266–74. doi: 10.1056/NEJMra1902944

20. Spanish society of psychiatry and mental health. White Book Psychiatry Spain. (2023), 51–5.

21. Llamosas-Falcón L, Manthey J, Rehm J. Changes in alcohol consumption in Spain between 1990 and 2019. Cambios en el consumo de alcohol en España de 1990 a 2019. Adicciones. (2022) 34:61–72. doi: 10.20882/adicciones.1400

22. Llanes-Álvarez C, Andrés-de Llano JM, Álvarez-Navares AI, Pastor-Hidalgo MT, Roncero C, Franco-Martín MA. Trends in psychiatric hospitalization for alcohol anddrugs in Castilla y León between 2005 and 2015. Tendencias en la hospitalización psiquiátrica por alcohol y drogas en Castilla y León entre 2005 y 2015. Adicciones. (2022) 34:189–96. doi: 10.20882/adicciones.1405

23. Valle-Palomino N, Fernández-Mantilla MM, Talledo-Sebedón DL, Guzmán-González OV, Carguachinchay-Huanca VH, Sosa-Lizama AA, et al. Suicidal ideation and death by suicide as a result of the COVID-19 pandemic in spanish-speaking countries: systematic review. J Clin Med. (2023) 12:6700. doi: 10.3390/jcm12216700

24. Yan Y, Hou J, Li Q, Yu NX. Suicide before and during the COVID-19 Pandemic: A Systematic Review with Meta-Analysis. Int J Environ Res Public Health. (2023) 20:3346. doi: 10.3390/ijerph20043346

25. National Plan on Drugs. Survey on alcohol and other drugs in Spain (EDADES). Ministry of Health (2022). Available at: pnsd.sanidad.gob.es/profesionales/sistemasInformacion/sistemaInformacion/encuestas_EDADES.htm.

26. Ghosh T, Bol K, Butler M, Gabella B, Kingcade A, Kaplan G, et al. Epidemiologic assessment of benzodiazepine exposure among suicide deaths in Colorado, 2015-2017. BMC Public Health. (2020) 20:1149. doi: 10.1186/s12889-020-09250-y

27. Tournier M, Bénard-Laribière A, Jollant F, Hucteau E, Diop PY, Jarne-Munoz A, et al. Risk of suicide attempt and suicide associated with benzodiazepine: A nationwide case crossover study. Acta Psychiatrica Scandinavica. (2023) 148:233–41. doi: 10.1111/acps.13582

28. Cato V, Holländare F, Nordenskjöld A, Sellin T. Association between benzodiazepines and suicide risk: a matched case-control study. BMC Psychiatry. (2019) 19:317. doi: 10.1186/s12888-019-2312-3

29. Nielssen O, Staples L, Karin E, Ryan K, Kayrouz R, Dear B, et al. Circumstances of suicide after registration with a national digital mental health service: an analysis of coroners' reports. BJPsych Open. (2023) 9:e88. doi: 10.1192/bjo.2023.60

30. Favril L, Yu R, Geddes JR, Fazel S. Individual-level risk factors for suicide mortality in the general population: an umbrella review. Lancet Public Health. (2023) 8:e868–77. doi: 10.1016/S2468-2667(23)00207-4

31. Beseran E, Pericàs JM, Cash-Gibson L, Ventura-Cots M, Porter KMP, Benach J. Deaths of despair: A scoping review on the social determinants of drug overdose, alcohol-related liver disease and suicide. Int J Environ Res Public Health. (2022) 19:12395. doi: 10.3390/ijerph191912395

32. Gibson CJ, Li Y, Jasuja GK, Keyhani S, Byers AL. Long-term psychoactive medications, polypharmacy, and risk of suicide and unintended overdose death among midlife and older women veterans. J Gen Internal Med. (2022) 37:770–7. doi: 10.1007/s11606-022-07592-4




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2024 Flórez, Espandian, Seoane-Pillado, Llorens, Gerpe and Saiz. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Suicide deaths and substance use in Spain between 2010 and 2022

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Materials and methods

        

          		

            Data

          



          		

            Ethics aspects

          



          		

            Statistical analysis

          



        



        



        		

          Results

        



        		

          Discussion

        



        		

          Conclusions

        



        		

          Data availability statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fpsyt-15-1435031-g001.jpg
Rate

E : :
2009 2010 20N

2012 2013

Total: 2 Joinpoints

2014 2015 2016 2017 2012 2019 2020 2021 2022 2023

Year

®  Observed
2010-2013 APC
= 2013-2018 APC
— 2018-2022 APC






OEBPS/Images/fpsyt.2024.1435031_cover.jpg
& frontiers | Frontiers in Psychiatry

Suicide deaths and substance use
in Spain between 2010 and 2022





OEBPS/Images/fpsyt-15-1435031-g003.jpg
s(Alcohol use in the ast.30.days, 1)

20

S 1 R T T TV T

30 40 50 60 70

Alcohol use i the last 30.days

s(Daily benzodiacepine use in the last 30.days 4 41)

‘J NI \\I\wﬂl\\w\” \HI\! HII_IJH‘\ 1l

s(Age5.59)

I/l/\)\ \I\I\IHH 11 ‘H 11 \\lwﬂuﬂll!._lwmuﬂﬂmﬂwﬂw_

2 4 6 8 10

Daily. benzodiacepine use.in the last 30.days

12

36 38 40 42 44 46 48
Age





OEBPS/Images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry





OEBPS/Images/table1.jpg
Suicides 6.72 6.74 7.49 8.21 8.36 7.73 7.67 7.90 7.57 7.81 8.31 8.45 8.63

U 19.86 21.39 24.79 26.09 24.44 22.06 19.63 17.22 15.25 14.10 15.53 14.78 12.92
MR 97.61 97.39 97.21 96.92 96.64 96.45 96.33 96.18 96.10 96.08 96.12 96.11 96.10
MA 41.09 41.33 41.60 41.87 42.14 4243 42.67 4291 43.13 43.34 43.55 43.81 44.07
ALE 81.86 82.49 83.21 83.22 82.19 82.37 82.04 82.67 82.53 83.01 82.31 82.43 82.78
D 7.36 5.36

A- 72.85 79.40 7949 7043 74.15 74.80
12 months

A-30 days 59.76 65.28 62.75 58.24 57.74 59.46
A-daily 8.41 9.01 6.76 6.81 8.94 10.97
Binge- 22.14 2192 16.34 25.79 13.61 16.10
12 months

Binge- 7.66 522 10.08 3.94 5.55
30 days

Audit + 8.76 6.76 4.51 549
BZD- 2.09 14.40 15.76 11.92 12.74 16.93
12 months

BZD- 1.26 9.43 9.73 7.89 9.94 12.50
30 days

BZD- daily 6.11 7.68 6.27 7.68 9.12
IS- 8.65 8.60 8.83 1112 6.97 9.12
12 months

IS- 30 days 6.48 5.90 6.46 878 4.84 745

U, Unemployment; MR, Masculinity ratio; MA, Mean Age; ALE, Average Life Expectancy; D, Depression prevalence; A-12 months: Alcohol use in the last 12 months; A-30 dias: Alcohol use in
the last 30 days; A-daily: Daily alcohol use in the last 30 days; Binge-12 months: Binge drinking in the last 12 months; Binge -30 days: Binge drinking in the last 30 days; AUDIT+: Positive Alcohol
Use Disorder Test (AUDIT) for risky alcohol use; BZD- 12 months: Benzodiacepine use in the last 12 months; BZD-30 days: Benzodiacepine use in the last 30 days; BZD-Daily, Daily
benzodiazepine (BZD) use in the last 30 days; IS-12 moths: Illegal substances use in the last 12 months; IS-30 days: Illegal substances use in the last 30 days.





OEBPS/Images/fpsyt-15-1435031-g002.jpg
Rate

-

-

My*mm:\mhﬁ&ﬂﬂy&

25

0 s
Daily benzodiacepine use inthe last 30 days

100

125

15






