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Abstract 
The COVID-19 pandemic is expected to increase suicidal behavior. However, data available to 
date are inconsistent. This study examines suicidal thoughts and behaviors and suicide trends 
in 2020 relative to 2019 as an approximation to the impact of the pandemic on suicidal behav- 
ior and death in the general population of Catalonia, Spain. Data on suicide-related thoughts 
and behaviors (STBs) and suicidal mortality were obtained from the Catalonia Suicide Risk Code 
(CSRC) register and the regional police, respectively. We compared the monthly crude incidence 
of STBs and suicide mortality rates of 2020 with those of 2019. Joinpoint regression analysis was 
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used to assess changes in trends over time during the studied period. In 2020, 4,263 consulta- 
tions for STBs and 555 suicide deaths were registered in Catalonia (approx. 7.5 million inhab- 
itants). Compared to 2019, in 2020 STBs rates decreased an average of 6.3% (incidence rate 
ratio, IRR = 0.94, 95% CI 0,90–0,98) and overall suicide death rates increased 1.2% (IRR = 1.01, 
95% CI 0.90–1.13). Joinpoint regression results showed a substantial decrease in STBs rates with 
a monthly percent change (MPC) of -22.1 (95% CI: -41.1, 2.9) from January-April 2020, followed 
by a similar increase from April-July 2020 (MPC = 24.7, 95% CI: -5.9, 65.2). The most restric- 
tive measures implemented in response to the COVID-19 pandemic reduced consultations for 
STBs, suggesting that the “stay at home” message may have discouraged people from contact- 
ing mental health services. STBs and mortality should continue to be monitored in 2021 and 
beyond to understand better the mid-to-long term impact of COVID-19 on suicide trends. 
© 2021 Elsevier B.V. and ECNP. All rights reserved. 
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. Introduction 

he COVID-19 pandemic has had a significant impact on 
ental health in the general population, leading to in- 
reased anxiety, depression, and stress around the world 
 Xiong et al., 2020 ). The mental health consequences of the 
andemic appear to be greater among vulnerable popula- 
ions, including minorities, individuals with previously ex- 
sting mental health disorders ( Hao et al., 2020 ; Solé et al., 
021 ), and people with financial stress and unemployment 
 Gunnell et al., 2020 ). McIntyre and Lee (2020) also raised 
oncerns about the impact of the COVID-19 on established 
isk factors for suicide, including uncertainty of the job mar- 
et, lack of psychological and psychiatric first aid interven- 
ions, and social isolation. During the pandemic, high lev- 
ls of suicidal ideation have been reported in Spain, both 
mongst healthcare workers ( Mortier et al., 2021a ) and in 
he general adult population ( Mortier et al., 2021b ). 
In addition to its impact on mental health, the pandemic 

lso changed how health care is provided. In many coun- 
ries, people were advised to seek professional help online 
ather than in person, thus causing a shift towards virtual 
are ( Webster, 2020 ). However, the impact of this shift on 
eople seeking help is yet not well-understood. On the one 
and, telemedicine has the potential to increase access to 
ealth care cost-effectively. On the other hand, there are 
umerous barriers to online health care, including limited 
ccess to computers and the internet or a lack of famil- 
arity and comfort with this approach. As a result, many 
eople—particularly older individuals and those with limited 
esources— might not utilize this route to seek help. In Spain 
nd Italy, guidelines for managing mental health issues dur- 
ng the pandemic called for the greater utilization of online 
ental health services and, whenever possible, home care 
f patients with mental disorders rather than hospitalization 
 D’Agostino et al., 2020 ; Vieta et al., 2020 ). 
Studies published before the current pandemic suggest 

hat suicide rates might be sensitive to disease outbreaks 
nd macroeconomic indicators, particularly unemployment 
evels ( Chang et al., 2009 ; McIntyre and Lee, 2020 ; 
eeves et al., 2014 ; Stuckler et al., 2009 ). For example, 
he severe acute respiratory syndrome (SARS) outbreak and 
he 2008 recession were associated with an increased risk of 
ompleted suicide, especially in older adults ( Chan et al., 
5 
006 ; Chang et al., 2013 ). On the contrary, a recent system-
tic review and meta-analysis examining suicide, self-harm, 
nd thoughts of suicide or self-harm in infectious diseases 
pidemics from 1910 to date concluded that the evidence 
egarding the association between epidemics and increased 
uicidal thoughts or death is weak ( Rogers et al., 2021 ). One
ossible explanation for these mixed findings is that these 
utbreaks may have a delayed effect on suicide and STBs 
fter an initial period of reduced risk ( Leaune et al., 2020 ;
ück et al., 2020 ). 
Regarding suicide risk, the current pandemic seems to 

e a “perfect storm” scenario in which risk factors for 
uicide are enhanced while protective factors such as ac- 
ess to mental health care are diminished. Although an in- 
rease in suicidal behavior would be expected, the data 
eported to date suggest that suicide rates have remained 
table during the pandemic and may have even fallen. Pre- 
iminary data from Norway indicate that suicide rates did 
ot rise during the first three months of the pandemic 
 Qin and Mehlum, 2021 ). Similar findings were reported by 
ück et al. (2020) in Sweden, by Appleby (2021) in England, 
nd by Leske and colleagues ( Leske et al., 2021 ) in Aus-
ralia. Pirkis et al. (2021) analyzed preliminary data from 

1 countries, including high and upper-middle-income coun- 
ries. Overall, their findings suggest that suicide numbers 
emained primarily unchanged or even declined in the early 
onths of 2020. However, some specific regions or countries 
howed the opposite effect (i.e., an increase in suicide rates 
as suggested in Japan; ( Sakamoto et al., 2021 )). Similar to 
he other studies mentioned above, the data analyzed in 
he study by Pirkis et al. (2021) came from the early months 
f the pandemic. As a result, their findings likely underesti- 
ate the true impact of COVID-19 in those countries on sui- 
ide rates, especially the influence of restrictive measures 
nd lockdowns. 
In Catalonia, an autonomous region of Spain with approx- 

mately 7.5 million inhabitants, the first case of COVID-19 
as detected on February 25, 2020. The most severe re- 
trictions were put in place from March 14 to June 21 of that
ear, with measures that included a nearly complete lock- 
own, prohibition of social and religious gatherings, closure 
f schools/universities, bars, restaurants, sports facilities, 
nd non-essential shops. Some of these restrictions were 
emoved or at least softened in stages starting in May 2020. 
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re-pandemic data in Catalonia show that suicide is the sec- 
nd cause of preventable death in the Catalan general pop- 
lation and the leading cause of death in people from 25 
o 44 years of age ( Salut, 2014 ). In 2014, the Catalan gov-
rnment developed the Catalonia Suicide Risk Code (CSRC), 
 secondary prevention program for suicide with two major 
omponents: a local registry of suicidal behavior and a care 
athway for individuals at high risk ( Pérez et al., 2020 ). 
The present study aimed to examine suicide trends in Cat- 

lonia during the COVID-19 pandemic and present data on a 
onger time frame interval than provided in the earlier stud- 
es to better understand the overall impact of the pandemic 
n suicide. As a result, we present data on suicide-related 
houghts and behaviors (STBs; ( Silverman et al., 2007 ) and 
uicide mortality between January 1, 2020, and December 
1, 2020, which are compared with the year 2019, an entire 
re-pandemic period. 

. Methods 

.1. Data collection 

e used data obtained from the CSRC register, which contains all 
pisodes of STBs identified by healthcare resources in Catalonia. 
he CSRC is a comprehensive program developed by a board of men- 
al health experts linked to the Catalan Ministry of Health meant 
o reduce suicide rates. Every individual identified by any health 
rofessional (e.g., GP, nurse, mental health professional) with a 
uspected high risk of suicide is referred to the closest emergency 
ard for a comprehensive suicide risk evaluation. The level of risk 
s determined by the six-item suicidality module of the MINI Inter- 
ational Neuropsychiatric Interview ( Sheehan et al., 1998 ) and the 
linical judgment of the psychiatrist. Inclusion criteria consists of 
emale/male of any age, residence in Catalonia, and scores > 10 
n the suicidality module of the MINI and/or high risk according to 
he clinical judgment of the psychiatrist. Patients at high risk are 
egistered and enrolled in the program, which provides early ac- 
ess to specialized mental health care. A detailed description of 
he SCRS procedures can be found elsewhere ( Pérez et al., 2020 ). 
he present study reports only the total number of cases included 
n the CSRC register between January 1, 2019, and December 31, 
020. Suicide mortality data from January 1, 2019, to December 31, 
020, were obtained from the regional police department. These 
ata reflect the total number of suicide deaths with police involve- 
ent in 2019 and 2020. For this study, we report data of individuals 
bove 18 years of age. 

.2. Analysis 

onthly crude incidence rates (per 100.000 person-months) and 
orresponding 95% CI were calculated for the studied period, for 
TBs and deaths separately. We estimated crude incidence rate 
atios and corresponding 95% confidence intervals comparing the 
onthly incidence rate of 2019 with the corresponding month in 
020. For STBs, calculations were also stratified by sex. Joinpoint 
egression analysis was used to assess trends over time, where the 
onths (i.e., joinpoints) when changes occurred in the linear slope 
f the temporal trend were identified. The analysis starts with the 
inimum number of joinpoints (i.e., 0 joinpoints, corresponding to 
 straight line) and tests for model fit with a maximum of 6 join-
oints. Tests of significance use a Monte Carlo permutation method 
 Kim et al., 2000 ). The magnitude of increase/decrease observed 
n each interval is estimated as the Monthly Percent Change (MPC). 
6 
e used The Surveillance Epidemiology and End Results statistical 
oftware (Joinpoint Regression Program, version 4.9.0) to assess the 
oinpoints, the trends, and monthly percent changes. 

. Results 

n 2020, the number of suicide-related events registered in 
he CSRC was 4263, 5% less than those in 2019 ( Supple-
entary Table 1 ). Fig. 1. A presents the monthly crude in- 
idence rates (and 95% CI) of STBs registered in 2020 and 
019. A decrease is observed for March, April, and May 2020 
ompared with the same months of 2019, with monthly IRR 
n March through June ranging from 0,59 to 0,85. This pat- 
ern was also observed in results for men and women, sep- 
rately. Additionally, among males, there was a decrease 
n incidence rates of STB during fall 2020 when the second 
ave took place, with monthly incidence rate ratios from 

ugust below 0.85, and the lowest IRR observed in October 
IRR = 0.72, 95% CI: 0,57–0.91) ( Fig. 1. B and 1. C, and Sup-
lementary Table 2). No other significant differences were 
ound. Results were similar for women and men ( Fig. 1. B 

nd 1. C, and Supplementary Table 2 ). 
In total, 2788 women and 1475 men engaged in STBs dur- 

ng 2020. Relatively to 2019, the total number of consul- 
ations due to STBs by men in 2020 decreased 9.7%, while 
onsultations by women decreased 2.2% (see Supplemen- 
ary Table 2 and Fig. 1. B and 1. C) . 

Fig. 2 shows the whole series of STBs with results from 

he joinpoint regression. The model that best summarizes 
he behavior of the data trend is the one with three 
oinpoints, estimated at January 2020, April 2020, and 
uly 2020. From January 19 to January 20, the estimated 
PC = 3.0 (95% CI: 1.4, 4.6), from January 20 to April 20
PC = . −22.1 (95% CI: −41.1, 2.9), from April 20 to July 20
PC = 24.7 (95% CI: −5.9, 65.2), and from Jul 20 to Dec 20
PC = −2.9 (95% CI: −8.3, 2.8). 
Fig. 3 shows monthly incidence rates of deaths by suicide 

n Catalonia for 2019 and 2020 and corresponding 95% con- 
dence intervals (see also Supplementary Table 3 ). Five 
undred forty-one suicide deaths were registered in 2019, 
hile 555 deaths by suicide were registered in 2020. Com- 
ared with the same month in 2019, a decrease was ob- 
erved in April 2020 (IRR = 0.64; 95% CI: 0.41, 1.02), and May
IRR = 0.86; 95% CI: 0.59, 1.27). Between June and Septem- 
er, subsequent increases in 2020 monthly rates were also 
bserved (IRR range from 1.14 to 1.31). 
For completed suicides ( Fig. 4 ), the joinpoint model that 

est summarizes the behavior of the data trend is the one 
ith 0 joinpoints (i.e., corresponding to a straight line), 
ith an MPC = −0.2 (95% CI: −1.1, 0.7). 

. Discussion 

ased on the data obtained from the CSRC register and the 
egional police department, we found that whereas STBs 
ignificantly decreased during severe lockdown restrictions 
March, April, and May 2020) in comparison to 2019, trends 
f suicide death remained unchanged. Our findings align 
ith those reported by Pirkis et al. (2021) , who evaluated 
uicidal behavior in the first months of the pandemic in 
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A B

C

Fig. 1 (A) Suicide thoughts and behaviors incidence (100000 persons-month) in Catalonia 2019–2020. Crude rates with 95% CI. 
(both genders) (B). Suicide related consultations in Catalonia 2019–2020 by gender. Crude rates with 95% CI (women). (C). Suicide 
related consultations in Catalonia 2019–2020 by gender. Crude rates with 95% CI (men). 

Fig. 2 Suicide-related thoughts and behaviors incidence (100000 persons-month) in Catalonia, 2019–2020, crude rates and esti- 
mated monthly percent changes from Joinpoint regression analysis. 
MPC: Monthly percent rate; CI: Confidence intervalDotted gray lines indicate the location of the three joinpoints from the final 
selected model; coloured segments represent MPC for each section of the plot determined by the joinpoints. 

7 
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Fig. 3 Suicide death trends in Catalonia 2019–2020. Crude rates with 95% CI. 

Fig. 4 Crude incidence rates and estimated monthly percent change from Joinpoint regression analysis of suicide deaths in Cat- 
alonia, 2019–2020 
MPC: Monthly percent change; CI: Confidence Interval 
coloured segments represent MPC for each section of the plot determined by the Joinpoint analysis where no Joinpoint are selected. 
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1 countries, concluding that suicide rates appear to have 
allen slightly or were unchanged. 
In comparison to 2019 rates, we found that fewer patients 

ought emergency psychiatric care for STBs, especially in 
he period of severe restrictions, including complete lock- 
own. Data reported by Cobo et al. (Cobo et al., 2021) sup- 
8 
orts this finding. In that study, a smartphone-based eco- 
ogical momentary assessment was used to track the wish 
o die in patients with a history of STBs during the lock- 
own and find an unexpected decrease in the wish to die. 
owever, other studies as for example the one conducted by 
akamoto and colleagues in Japan, who found an increase in 
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uicide rates during the first month of the pandemic, espe- 
ially in young women ( Sakamoto et al., 2021 ). A substantial 
ise in STBs was found between May and July 2020. Whether 
hese variations respond to random variation or not is un- 
ertain, as we discuss below. Interestingly, the most sig- 
ificant variation compared to 2019 was observed in April 
020, coinciding with the onset of the pandemic and lasting 
uring the phase of highly restrictive measures. This find- 
ng is consistent with the trends observed in other parts of 
he world ( Holland et al., 2021 ; Thornton, 2020 ), indicat- 
ng fewer emergency department consultations overall (not 
nly for mental health issues). 
The observed decrease in STB-related consultations in 

ur study might be due to the restrictive measures. Our 
ata trend showed three joinpoints that coincide with 
he different periods of restrictions. Two previous studies 
lso reported a significant reduction in psychiatric emer- 
ency consultations during lockdown ( Dvorak et al., 2021 ; 
ignon et al., 2020 ). Pignon and colleagues (2020) observed 
 42.6% reduction in suicide attempts in the first four weeks 
f the lockdown in France compared to the same period 
n 2019. In that same country, hospitalizations for suicidal 
ehavior decreased, but the proportion of severe cases re- 
ained the same or even increased in some of the post- 
OVID periods analyzed ( Olié et al., 2021 ). Although visits to 
mergency departments decreased in the USA, the ratio of 
isits regarding suicide attempts increased ( Holland et al., 
021 ). A study conducted in Madrid, Spain ( Hernández- 
alle et al., 2020 ) found a continuous decline in emergency 
onsultations for STBs every week after the COVID-19 out- 
reak. However, it is essential to emphasize that those data 
re based on an early analysis of the pandemic data. The de- 
line in consultations for STBs could be attributed to numer- 
us factors, including the implementation of telemedicine 
 Kavoor et al., 2020 ), the increase in coping strategies 
hat sometimes follows significant stressors ( Bonanno et al., 
007 ; Pfefferbaum and North, 2020 ), the reduction in daily 
ife stressors related to staying at home, fear of infection 
n emergency wards, and compliance with lockdown orders 
 Hernández-Calle et al., 2020 ). In the latter case, it is un- 
lear whether lockdowns decreased STBs or dissuaded peo- 
le from consulting for STBs due to the perceived need to 
omply with the lockdown measures or fearing to go to the 
ospital due to the risk of infection. 
In both 2019 and 2020, most STBs were made by women, 
hich is consistent with previous data from the CSRC 

 Pérez et al., 2020 ) and might reflect gender differences 
n suicide intend, being more frequent among women 
 Freeman et al., 2017 ). Unfortunately, our data do not break 
own suicide deaths by sex, and therefore we do not know 

hether suicide deaths among women increased during the 
andemic, as other authors have found (Nomura et al., 
021). 
Overall, our findings are consistent with other reports, 

uggesting that the pandemic did not significantly impact 
TBs, at least during the nine months after the outbreak and 
mplementation of governmental restrictions ( Pirkis et al., 
021 ; Qin and Mehlum, 2021 ). For some people, the pan- 
emic outbreak could have resulted in more time spent 
ith their loved ones, an increased feeling of peer support, 
ess work pressure, and more time to rest ( Pompili, 2021 ). 
hile some actions may have strengthened social cohe- 
9 
ion and support, lockdowns and quarantines may have had 
he opposite effect, increasing risk factors for suicide such 
s isolation and social distancing ( Courtet and Olié, 2021 ; 
alsman, 2020 ). Despite this, STBs and suicide rates should 
e contextualized on the long-term socioeconomic impact 
f the pandemic, and efforts on suicide prevention need to 
ontinue. A critical aspect of our study is that we report 
ata on suicidal behaviors and suicide deaths in contrast to 
revious studies. We believe that this provides a more de- 
ailed picture of the post-pandemic months. Suicide mortal- 
ty is known to be influenced by economic crises, isolation, 
nd unemployment; however, perhaps more time is needed 
o observe the impact of COVID-19 on those variables, which 
ay later increase suicide mortality rates. 
This study has several limitations. First, we did not strat- 

fy patient data by their sociodemographic characteris- 
ics (e.g., age, ethnicity, or income levels), nor we exam- 
ned potential differences in STBs between individuals with 
nd without pre-existing psychiatric conditions. In addition, 
OVID-19 survivors have been identified as a high-risk group 
or developing psychiatric disorders ( Oronsky et al., 2021 ). 
hese factors could influence STBs and should be addressed 
n future work to determine their actual impact on suicide 
rends. Second, the present results combine suicide-related 
houghts and behaviors. Future studies could address suici- 
al thoughts and behaviors separately to determine if the 
andemic had a differential impact on each of those. Third, 
he suicide death rates presented here were only those 
ith police department involvement. Some previous studies 
ave shown that suicide statistics are not always reliable, 
s some suicides might be classified into unspecific cate- 
ories, such as “accidents” or “unknown cause of mortal- 
ty” ( Tøllefsen et al., 2015 ). In recent work, Snowdon com- 
ared the number of suicide deaths in Spain between 2014 
nd 2018, England and Wales, concluding that Spain’s crude 
uicide rate was low compared to other nations, suggesting 
hat they might reflect “hidden suicide” ( Snowdon, 2021 ). 
n this context, and although the register of the regional po- 
ice department is reliable and similar to the suicide rates 
rovided by the National Institute of Statistics ( Fernández- 
rieto et al., 2021 ), data from other sources, including the 
orensic autopsies, would be needed to have more accurate 
stimates of suicide death. 
The COVID-19 pandemic has had a significant impact on 

ndividuals and specific communities at risk and society. 
lthough high-vulnerable groups (e.g., people with pre- 
xisting mental disorders, PTSD, complicated grief, covid- 
9 survivors) deserve special attention, the pandemic has 
lso negatively affected public health care in general. While 
ome of the negative consequences of the pandemic are al- 
eady tangible, however, the long-term effects remain un- 
ertain. The amount of reports showing lasting symptoms 
fter COVID-19 remission keeps growing, revealing a wor- 
isome and long-lasting impact of the disease on mental 
ealth ( Llach and Vieta, 2021 ). As the mid-to-long-term con- 
equences of the pandemic start to unfold, it will be crucial 
o monitor real-time data on suicidal behavior to ensure ac- 
ess to evidence-based mental health care. A comprehen- 
ive approach to suicide prevention should include univer- 
al prevention strategies oriented to increase public aware- 
ess and decrease mental health stigma and secondary pre- 
ention initiatives. Telemedicine and the use of web-based 
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esources are essential to reach large populations of differ- 
nt ages and backgrounds. On the other hand, secondary 
revention strategies should include specific psychothera- 
eutic approaches for suicide as dialectical behavioral ther- 
py ( Linehan et al., 2015 ), brief interventions, and active 
ollow-up of those at high risk ( Inagaki et al., 2019 ). Initia- 
ives like the CSRC that provide a systematic approach to 
he care of individuals at risk, shortening the time elapsed 
etween the initial contact with the health care system 

nd specialized care, are especially needed in the post- 
andemic context. Lastly, effective prevention strategies 
hould involve different stakeholders ( Hegerl et al., 2009 ) 
nd provide health care workers training in evidence-based- 
uicide prevention strategies that can be implemented in 
outine clinical activities ( Courtet and Olié, 2021 ). Chal- 
enging times lie ahead, and suicide prevention should be of 
igh priority for policymakers and mental health providers. 
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