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ABSTRACT

Objectives: The present study is conducted with the aim of analyzing trends in suicide deaths (SDs) and suicide attempts (SAs) from the years before the pandemic to the end of it. Methods: Using data on SDs and SAs collected from the Institute of Legal Medicine and the University Clinical Hospital of Valladolid, respectively, monthly incidence rates per 100,000 inhabitants were calculated, and trends were subsequently analyzed using the Joinpoint software. Results: SAs maintained the previous downward trend during the first months of the pandemic, began to increase after the first year, and stabilized a few months after the end of the pandemic. In contrast, SDs showed a pattern of stability. Conclusions: During the COVID-19 pandemic, SAs increased significantly, indicating an impact on the mental health of the population. However, this impact did not translate into an increase in SDs. More research is needed to understand the different variables involved in the development of suicide behaviors.
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RESUMEN

Objetivos: El presente estudio se realiza con el objetivo de analizar las tendencias de las muertes por suicidio (MS) y los intentos de suicidio (IS) desde los años previos a la pandemia hasta el final de la misma. Métodos: A partir de los datos de MS e IS recogidos del Instituto de Medicina Legal y del Hospital Clínico Universitario de Valladolid, respectivamente, se obtuvieron las tasas de incidencia acumuladas por 100.000 habitantes y posteriormente se analizaron las tendencias mediante el programa Joinpoint. Resultados: Los IS mantuvieron la tendencia descendente previa durante los primeros meses de pandemia, comenzaron a aumentar tras el primer año y se estabilizaron pocos meses después de su final. Por el contrario, las MS mostraron un patrón de estabilidad. Conclusiones: Durante la pandemia de COVID-19, los IS aumentaron significativamente, lo que indica un impacto en la salud mental de la población. Sin embargo, este impacto no se tradujo en un aumento de las MS. Se necesita más investigación para comprender las diferentes variables implicadas en el desarrollo de conductas de suicidio.
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INTRODUCTION

Suicide is a serious public health problem. More than 700,000 people commit suicide each year in the world, and many more attempt it (World Health Organization, 2021). In Spain, 4,227 people committed suicide in 2022, 5.6% more than the previous year and 19% more than in 2018, making it the leading external cause of death. The most recent data provided by the Spanish National Statistics Institute (INE), belonging to the first half of 2023, confirm this trend (Instituto Nacional de Estadística, n. d.). Suicide behavior does not only refer to suicide death, as it is a multifaceted phenomenon that encompasses different manifestations ranging from ideation and planning through suicidal communication to suicide attempts and death by suicide (Al-Halabí & Fonseca-Pedrero, 2021). Although there are different conceptualizations in literature, some consensus exists in defining a suicide attempt as self-injurious behavior with inferred or actual intent to die (Turecki et al., 2019).

Suicide is a multifactorial phenomenon in which psychological, biological, and sociocultural variables interact in a continuous and dynamic way (Al-Halabí & Fonseca-Pedrero, 2021). Human behavior develops in the interaction between the characteristics of people and those of their contexts, so it is not possible to attribute this phenomenon to a single cause. Suicide behaviors must be understood in the different contexts of individuals and in the “meaning” of their suffering, as well as in their own experience of their life difficulties (Al-Halabí et al., 2021). As a multifactorial phenomenon, risk factors associated with suicide behaviors appear to have limited predictive capacity when assessed in isolation (Franklin et al., 2017). Even previous history of suicide attempts, traditionally considered as a first-order risk factor, has limited value (Ribeiro et al., 2016). Nevertheless, the identification and in-depth analysis of these factors is essential when establishing effective prevention policies.

During the last years, the world has experienced a crisis situation that may have had an impact on suicide behaviors. In January 2020, the first COVID-19 death occurred in China, and a month later, cases of infected persons had already been reported in most of the world. Spain reported its first case on January 31 in La Gomera (Islas Canarias). Since then, the number of cases increased exponentially throughout the country, leading the Government to proclaim a state of alarm on March 14. There are contradictory findings on the effects that the containment measures had on the mental health of the population, as while some studies indicate that government implementation of strict measures to reduce COVID-19 was generally effective in moderating the effects of the pandemic on mental health (Lee et al., 2021), others suggest that the lockdown policies led to a deterioration of psychological conditions (Yao et al., 2022).

Mental health problems, especially depression, are relevant risk factors for suicide. In the COVID-19 pandemic period, a widespread increase in such problems was reported across the globe (Xiong et al., 2020) with significantly higher prevalences of depression (15.97%), anxiety (15.15%), insomnia (23.87%), posttraumatic stress disorder (21.94%), and psychological distress (13.29%) (Cénat et al., 2021). Studies conducted in Spain also found higher prevalences of mental health problems (González-Sanguino et al., 2020), noting in some that up to a quarter of the people evaluated suffered from depression (27.5%), anxiety (26.9%), and stress (26.5%) (Ozamiz-Etxebarria et al., 2020).

The influence of epidemics and catastrophes on suicide behaviors has in some cases shown a seemingly paradoxical pattern, with a reduction at the beginning and a marked increase thereafter (Kõlves et al., 2013). Reductions in suicide rates have also been observed in populations that have experienced other crisis situations, such as a terrorist attack (Claassen et al., 2010) or a war (Osman & Parnell, 2015). In the case of the COVID-19 pandemic, recent meta-analyses based on data from Europe and around the world have shown that there was no widespread change in suicide trends during this period (da Cunha Varella et al., 2024; Lantos & Nyári, 2024). In addition, a time series analysis using data from 33 countries found that there was no consistent evidence that any age or sex group was differentially affected overall during the pandemic (Pirkis et al., 2022). This global pattern of stability can be observed in countries in our immediate environment, such as Portugal (Ramos et al., 2021), France (Fouillet et al., 2023) or Germany (Radeloff et al., 2022), in which no increase in suicide rates has been found with the arrival of the pandemic. However, the available evidence in Spain shows an increase in suicide deaths during the first two years of the pandemic (de la Torre et al., 2024).

While the rate of suicide deaths remained stable worldwide, the prevalence of suicidal ideation and attempts increased significantly during the pandemic in both clinical and non-clinical samples (Yan et al., 2023). Studies conducted in Spain on suicide attempts point in the same direction, showing an initial reduction in suicide-related behaviors in the first months of the pandemic and a subsequent increase (Pérez et al., 2022; Gómez-Revuelta et al., 2024).

Given the influence of the recent pandemic on mental health problems, the present study aims to analyze trends in suicide deaths (SDs) and suicide attempts (SAs) during the periods of greatest impact of the pandemic in Valladolid (Spain), as well as in the years before and after, so that we can identify critical moments that will in turn allow us to contribute to the identification of variables involved in suicide behaviors, as well as to develop more effective prevention and intervention strategies for the future appearance of similar crisis situations.

METHODS

Study Design

Descriptive retrospective cohort study.

Data Collection

The SAs data were obtained from the emergency registry of the University Clinical Hospital of Valladolid, which attended to all psychiatric emergencies and suicide attempts in the East Valladolid Health Area (258,434 inhabitants on January 1, 2023). The SDs data were collected from the Institute of Legal Medicine of Valladolid and refer to the total population of Valladolid (523,095 on January 1, 2023). We consider these data to be more reliable than those provided by the INE, since it has been shown that, in the case of Valladolid, the INE tends to underestimate the number of suicides (Giner & Guija, 2014). For both SAs and SDs, all cases registered from January 2018 to December 2023 were selected.

Data Analysis

The emergency registry of the University Clinical Hospital of Valladolid collects all the episodes in which a person has been attended in this service, so we filtered the data to select only those cases in which the reason for care was a suicide attempt. Subsequently, because some persons were attended on more than one occasion during the same month, in order to analyze monthly rates of persons attended for SAs instead of the total number of attendances made in a month for this reason, it was necessary to filter again so that each person attended was counted only once.

Monthly incidence rates per 100,000 persons were calculated for SAs and SDs. For this purpose, the monthly frequency was multiplied by 100,000, and the result was divided by the total population of the East Valladolid Health Area in the case of SAs and by the total population of Valladolid in the case of SDs. For all months of the same year, the annual population data were used (e.g., for both January and February 2018, the 2018 population was also used).

Joinpoint Trend Analysis Software (Version 5.0.2—May 2023), a statistical regression analysis software that allows the identification of months in which significant changes in the time trend (changes in the linear slope) occurred, was used to evaluate trends over time. The magnitude of the trend changes, either increase or decrease, is estimated as the Monthly Percent Change (MPC). The analysis performed by Joinpoint tests the model fit with a maximum of 7 joinpoints and determines which number of joinpoints best fit the temporal trend of the data using the Monte Carlo permutation method (Kim et al., 2000).

RESULTS

In the period from January 2018 to December 2023, 283 SDs were recorded in the province of Valladolid, resulting in an MMIR of 0.752 per 100,000 inhabitants (Table 1).


Table 1. Number of SDs and SAs, and mean monthly incidence rate (per 100,000 persons)




	
	SDs

	SAs




	
	N

	MMIR

	N

	MMIR






	2018

	49

	0.779

	326

	11.767




	2019

	44

	0.704

	323

	11.738




	2020

	40

	0.642

	249

	9.692




	2021

	45

	0.721

	331

	11.752




	2022

	53

	0.844

	496

	19.154




	2023

	52

	0.823

	504

	19.208




	2018-2023

	283

	0.752

	2017

	13.885





Note: SDs: Suicide deaths; SAs: Suicide attempts; MMIR: Mean monthly incidence rate



Figure 1 shows the evolution of the monthly incidence rate of suicides per 100,000 inhabitants together with the results of the Joinpoint regression analysis, which presents the points at which the trends in the rates change significantly, as well as the MPC of each segment. No significant trend change is observed over the 2018-2023 period, so there is a pattern of stability in SDs that does not seem to be affected by the pandemic period.


Figure 1. Suicide deaths incidence rate (100,000 person-months) in Valladolid, 2018-2023, estimated from Joinpoint regression analysis
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Note: *Indicates that the Monthly Percent Change (MPC) is significantly different from zero at the alpha = 0.05 level.


Regarding SAs, from 2018 to the end of 2023, 2017 persons received health care for this reason, which results in a mean monthly incidence rate of 13.885 per 100,000 inhabitants (Table 1). These statistics show that during this period, about 14 people were attended in the emergency service each month for a suicide attempt. Figure 2 shows the evolution of the monthly incidence rate together with the results of the Joinpoint regression analysis. The model that best fits the trend changes is the one with two joinpoints, the first in January 2021 and the second in September 2022. From January 2018 to January 2021, the estimated MPC = -0.70, from January 2021 to September 2022, MPC = 3.90*, and from September 2022 to December 2023, MPC = -0.34. The regression analysis reflects a slightly decreasing trend in the rate of SAs from 2018 until the beginning of the pandemic, with a significant reduction in the first months and a subsequent increase from January 2021, coinciding with the third wave of infections, which is maintained until mid-2022, when a slight decrease begins to be observed again.


Figure 2. Suicide attempts (SAs) incidence rate (100,000 person-months) in the East area of Valladolid, 2018-2023, estimated from Joinpoint regression analysis
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Note: *Indicates that the Monthly Percent Change (MPC) is significantly different from zero at the alpha = 0.05 level.

Focusing on the mean monthly incidence rates in the different years, Table 1 shows that in 2018 the MMIR SAs is 11.7 per 100,000 persons, decreasing in the following two years and starting to grow in 2021 until reaching a rate of 19.2 in 2023, producing an increase of 63.2% in the years analyzed.

Therefore, the set of results shows two distinct patterns: on the one hand, there is a trend toward stability in SDs, which do not vary significantly over time. On the other hand, the analyses reflect significant changes in SAs trends from pre-pandemic to post-pandemic years. When the pandemic begins in Spain (year 2020), a previous downward trend is observed, which is maintained during the first year of the pandemic. From this moment on, the SAs rate begins to increase, and a significant change occurs. This upward trend is maintained until a few months after the end of the pandemic, when cases begin to stabilize with a slight downward trend.

DISCUSSION

Clinical research shows that the problem of suicide is complex and multifactorial. A thorough understanding of the associated risk factors and the different variables involved is essential for establishing effective prevention policies (Mann et al., 2005). The recent pandemic has affected people’s lives, causing health, economic, and emotional problems. The population developed concern and fear about the possibility of becoming infected, reducing their income and losing their jobs, as well as the long-term consequences of the pandemic. The uncontrollability of the threat, its invisible nature, and the lack of information could facilitate the development of psychological problems (Sandín et al., 2020). The increase in mental health problems during the COVID-19 pandemic, mainly anxiety and depression, has led to more people being at increased risk. The World Health Organization (WHO) has repeatedly warned of the need to be prepared for future pandemics, and the latter represents an opportunity to learn (Taylor, 2022).

The present study has analyzed the evolution of trends in suicide deaths (SDs) and suicide attempts (SAs) during the last few years, focusing on the possible influence of the COVID-19 pandemic, so we included in this analysis the years before and after the pandemic in order to obtain a broader view. A critical aspect of our study that differentiates it from others conducted in our country is that we report data for the pre- and post-pandemic periods, which allows us to have a broader view when analyzing trends in suicide behaviors and the possible influence that the recent pandemic had on them. This longitudinal approach that includes different relevant periods, coupled with joinpoint regression analyses, brings a novel approach to the study of trends in suicide behaviors.

Consistently with other studies conducted in Spain (Hernández-Calle et al., 2020; Gómez-Revuelta et al., 2024), our data show that in the first months of the COVID-19 pandemic there was a reduction in SAs. This reduction was followed by a subsequent increase, a pattern that has been described in studies performed in other regions of Spain (Gómez-Revuelta et al., 2024; Pérez et al., 2022), as well as in meta-analyses that gather data from different countries (Yan et al., 2023). In the same way, an increase in the number of psychiatric consultations in the emergency service during the post-pandemic period has been reported in Spain, with a notable rise in problems related to anxiety, suicidal ideation, and self-harm (Aymerich et al., 2024). In the case of SDs, our data show that there was no significant change during the COVID-19 pandemic, a pattern that has also been found in a large part of the studies conducted in Europe (Lantos & Nyári, 2024) and in the rest of the world (da Cunha Varella et al., 2024; Pirkis et al., 2022). However, an increase in SDs has been reported in Spain (de la Torre et al., 2024). These divergences with our findings could be due to two causes: on the one hand, in our study we have only used data from the province of Valladolid, so that geographical variability could be a relevant variable. On the other hand, compared to the use of data from the Spanish National Statistics Institute (INE), in our study we have used data provided by the Institute of Legal Medicine of Valladolid, as we consider these data to be more accurate due to the possible underestimation of deaths by suicide in the INE data (Giner & Guija, 2014). Moreover, the increase in SDs has not only been found in Spain, but a similar pattern has been observed in other countries such as Japan (Tanaka & Okamoto, 2021) and in cities such as Mexico City (García-Dolores, 2023), so it should be emphasized that there are differences between different places in the world.

With a few exceptions, the findings indicate that there has not been a pattern of widespread increase in suicide deaths during the recent pandemic. Among the possible reasons most often cited in the literature are the following (da Cunha et al., 2024): economic support provided by the governments to mitigate the negative effects of lockdown and temporary company closures; the strengthening of family, friendship, and community bonds (social cohesion); and the decrease in stress and pressure related to the reconciliation of work and family life thanks to telecommuting. Nevertheless, given the well-established association between SAs and SDs, it would be relevant to analyze which variables could explain the fact that SAs have increased while SDs have remained stable.

During the first months of the pandemic, a downward trend in SAs continued. Although it may seem surprising, previous studies in other countries have found similar trends (Pirkis et al., 2021). It is reasonable to wonder whether the reduction in the number of persons attended in psychiatric emergency departments for SAs during the first months of the pandemic might be related to the strict lockdown measures. The fact is that an initial reduction in psychiatric emergency consultations has been documented in several countries (Ambrosetti et al., 2021; Balestrieri et al., 2021; Pignon et al., 2020), including Spain (Aymerich et al., 2024; Hernández-Calle et al., 2020). It is difficult to isolate the influence of containment measures to draw conclusions; however, in this period there was not only a decrease in the number of psychiatric emergency visits but also a reduction in the desire to die that has been reported (Cobo et al., 2021), so although these measures could be an influential factor, especially in the early months, they do not seem to explain the observed data alone.

Crisis situations have an impact on people’s mental health (Xiong et al., 2020), but this impact does not inevitably lead to an increase in suicides (Claassen et al., 2010; Kessler et al., 2006; Osman & Parnell, 2015). Many risk factors have been identified as influencing the impact of these events, with five main categories standing out: prior psychiatric hospitalization, prior suicide attempt, prior suicide ideation, socioeconomic status, and stressful life events (Franklin et al., 2017). In terms of protective factors, a tendency of communities to work together and support each other during crises has been described, a behavioral pattern referred to as “pulling together” (Gordon et al., 2011). When the circumstances are not conducive to its development, the results may be different. In this regard, loneliness was associated with increased depression and suicidal ideation at different times throughout the pandemic (Killgore et al., 2020).

As mentioned above, our findings show two distinct patterns: while SDs remained stable throughout the study period, unaffected by the beginning, development, and end of the pandemic, significant changes are observed in SAs influenced by this period of crisis, since while a downward trend was maintained at the beginning of the pandemic, as the months passed, these behaviors began to increase, reaching a peak in the final months of the pandemic and stabilizing after its end. It is important to note that we have observed a significant increase in SAs in 2022 and 2023. The reason for this variation is unknown, but analyzing the waiting times to receive care in the mental health service of the University Clinical Hospital of Valladolid, we found that they were significantly higher than in previous years. While in 2020, the year of the beginning of the pandemic, people received care, on average, in 38.4 days, in 2022 they received it in 74.4 days, which could explain the increase in visits to the emergency department, as well as an increase or worsening of mental health problems.

Over the years, different models have been proposed with the aim of explaining suicide behaviors (for a review, see Díaz-Oliván et al. 2021), including models that focus on different types of biological variables (e.g., Lutz et al., 2017), stress-diathesis models that propose an interaction between acute stressors —or proximal risk factors— and a diathesis —or distal risk factors— (e.g., Mann & Rizk, 2020), and interpersonal models that emphasize the relationships that the person develops with his or her social environment (e.g., Joiner, 2005). In general, these models try to explain suicide behaviors from a nomothetic approach. However, despite the usefulness of these models, as well as the identification of general risk and protective factors, the interaction of variables that lead to the emission of suicide behaviors is different in each person, so an idiographic level of analysis is required for a better understanding. The contextual perspective is framed at this level. From this approach, the spectrum of suicide behaviors (ideation, suicide attempt, and suicide death) would be conceptualized as a “pseudo-solution” to human suffering, that is, an escape from emotional pain rather than a tendency to end one’s life (Zaldívar et al., 2023). Some authors conceptualize suicide as an “existential drama” with two poles: the circumstance of life with its problems, conflicts, and dilemmas, and the choice of possibilities (González et al., 2021).

Suicide behavior coexists with and cuts across other mental health problems (Al-Halabí et al., 2021). However, in contrast to the attempt to explain it as a symptom of a disease or the product of a disorder, the contextual model proposes the need to analyze the behavior functionally, taking into account the person-context interaction and the analysis of the antecedents and consequents that control the behavior (Zaldívar et al., 2023). Suicide behaviors always make “sense” to the person, so in order to understand them, it is necessary to analyze the life history and the specific circumstances in which they are carried out. Within this framework, different contextual therapies such as Acceptance and Commitment Therapy (ACT) or Dialectical Behavior Therapy (DBT) have shown efficacy in reducing suicide behaviors (DeCou et al., 2019; Ducasse et al., 2018).

The findings shown in this study, together with the published literature on this topic, have significant implications for the management of suicide. Although suicide behaviors are a serious problem that should always keep us alert, in crisis situations such as the one that has occupied us with the COVID-19 pandemic, attention to this type of problem should be intensified, especially when the crisis situation is prolonged over time, due to the different factors that can influence the development of mental health problems (e.g., prolonged isolation, economic problems, etc.). In this sense, some measures implemented by governments, such as providing economic support to affected people, can alleviate the psychological impact in these crisis situations (Yao et al., 2022). Whether or not the statistics on suicide deaths have been affected by the pandemic, suicide continues to be a serious problem in the world. Any suicide death is already significant, so it is necessary to continue to learn about this problem in order to help people cope with problematic situations in the most effective way by finding alternative solutions. Given the large number of variables involved in suicide behaviors, it is essential to strengthen the public mental health system so that we can have the necessary resources to be able to develop individualized interventions that effectively address suicide behaviors.

Finally, it is worth mentioning that suicide has a stigma attached to it. There is often a perception that suicide behaviors represent a failure of the individual and the family to cope with some emotional problem (Cvinar, 2005), leading to feelings of guilt and social criticism of the survivors. In addition, two important implications have been pointed out: on the one hand, stigma can influence people to seek help for their problem, and on the other hand, stigma makes it difficult to obtain reliable data on the occurrence and characteristics of these behaviors (García-Haro et al., 2023). Therefore, interventions for the prevention and treatment of suicide behaviors should include specific actions aimed at addressing the problem of stigma.

LIMITATIONS AND FUTURE LINES OF RESEARCH

Data used for our analyses belong to two different samples, since while SAs are related to the population of the East Valladolid Health Area, SDs correspond to the total population of Valladolid. Likewise, the results obtained are relative to a specific area, and, although similar results have been found in other areas of Spain (Pérez et al., 2022; Gómez-Revuelta et al., 2024), they cannot be generalized to the whole country. Extending the sample to include data on SAs from the two health areas of Valladolid, and even from other provinces or autonomous communities, would make the results more reliable and would favor the development of comparative analyses between different geographical areas that would help to identify specific factors involved in suicide behavior.

The data on SAs are obtained from the psychiatric emergency register of the University Clinical Hospital of Valladolid. Especially during the months of confinement, it is possible that there were persons with thoughts of suicide and who even made an attempt at home who did not go to the emergency department, so that the data on SAs in the population as a whole are probably higher.

The study is mainly developed around joinpoint analysis, but in order to complement the results obtained, the use of other mean comparison tests could be relevant for future studies.

The COVID-19 pandemic had multiple effects on people’s lives, affecting their health, economy, social relations, or daily activity, so there is a long list of differentiated factors that have not been possible to control and that certainly play an important role in suicide behaviors. Although the evidence obtained to date is heterogeneous, including variables such as gender, age, or socioeconomic status, as well as their interaction, in the analysis of suicide behaviors trends could provide information on possible differences in the impact generated by the recent pandemic, as other studies have shown (Martínez-Alés et al., 2023).

CONCLUSIONS

Pandemics are complex events that can seriously affect people’s mental health, representing a risk factor for suicide behaviors. In the COVID-19 pandemic, we have observed that despite the impact on health and the economy and the influence on emotional problems, suicide deaths have not increased more than at other times. However, we found that as the months of the pandemic passed, there was an increase in suicide attempts, which is an indicator of mental health deterioration in the population. The findings highlight the need to strengthen mental health support in crisis situations, especially when these are prolonged over time.

Although the results are consistent with those found by other researchers in different parts of the world, it is important to mention that the study has some methodological and sample-related limitations. Future research should address these limitations by including variables such as gender, age, socioeconomic status, or loneliness in the analysis and by developing new lines of study with an idiographic approach to analyze the function that suicide behavior has in each case.

This crisis situation presents an opportunity to improve knowledge about the contextual and individual variables involved in suicide, as well as to learn from the measures and actions that have proven to be effective in combating its impact, both at the socioeconomic and health care levels, so that in future crisis situations we can pull together in the best possible conditions.
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