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Abstract
Concerns have been raised about early vs. later impacts of the COVID-19 pandemic on suicidal behavior. However, data 
remain sparse to date. We investigated all calls for intentional drug or other toxic ingestions to the eight Poison Control 
Centers in France between 1st January 2018 and 31st May 2022. Data were extracted from the French National Database of 
Poisonings. Calls during the study period were analyzed using time trends and time series analyses with SARIMA models 
(based on the first two years). Breakpoints were determined using Chow test. These analyses were performed together with 
examination of age groups (≤ 11, 12–24, 25–64, ≥ 65 years) and gender effects when possible. Over the studied period, 66,589 
calls for suicide attempts were received. Overall, there was a downward trend from 2018, which slowed down in October 
2019 and was followed by an increase from November 2020. Number of calls observed during the COVID period were above 
what was expected. However, important differences were found according to age and gender. The increase in calls from 
mid-2020 was particularly observed in young females, while middle-aged adults showed a persisting decrease. An increase 
in older-aged people was observed from mid-2019 and persisted during the pandemic. The pandemic may therefore have 
exacerbated a pre-existing fragile situation in adolescents and old-aged people. This study emphasizes the rapidly evolving 
situation regarding suicidal behaviour during the pandemic, the possibility of age and gender differences in impact, and the 
value of having access to real-time information to monitor suicidal acts.
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Introduction

The Coronavirus 2019 disease (COVID-19) broke out in 
China at the end of 2019 and rapidly became a pandemic. 
By the end of May 2022, more than 6.3 million people had 
died from COVID-19 and more than 530 million had been 
infected worldwide (https://​ourwo​rldin​data.​org/​graph​er/​
cumul​ative-​covid-​deaths-​region).

COVID-19 has generated a lot of anxiety, depression and 
traumatic symptoms in the general population [1–6]. In order 
to limit contaminations, home confinement and social con-
tact restrictions have been implemented in numerous coun-
tries, leading many people to experience social isolation. 
In addition, many individuals found themselves in finan-
cial difficulties, with consequent deleterious mental health 
effects [7]. In this context, understandable concerns have 
been voiced that the pandemic and associated consequences 
may lead to increasing numbers of suicidal acts [8–10]. Yet, 
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initial data showed decreasing or stable rates of both suicide 
deaths [11] and non-fatal self-harming acts [12–14] during 
the early months of the pandemic in 2020. However, data 
from a few places across the world have shown a more recent 
increase in self-harm or suicide attempts in young people, 
notably female adolescents, since 2021 [15–19].

In France, the first official COVID-19 case was declared 
on January 24th, 2020. It led to a first strict lockdown 
from mid-March to mid-May 2020, which was followed 
by a decrease in the number of deaths and infected cases. 
Between May 2020 and December 2021, a series of addi-
tional lockdowns and night curfews, social restrictions and 
regulations, including requirement for a vaccination pass, 
regular closures of schools and universities, and compul-
sory working from home were implemented to contain four 
subsequent infectious waves. Data on self-harm hospitaliza-
tions in France between January and August 2020 showed 
an overall 8.5% decrease as compared to the same period in 
2019, starting in the first week of the first lockdown [20]. 
However, it is still unclear if this decrease was actually 
related to the COVID-19 pandemic or represents the contin-
uation of a prior decade-long decrease in self-harm in France 
[21]. Moreover, it has been shown that up to 40% of people 
do not present to hospital following a suicide attempt [22]. 
Therefore, a reduction in self-harm hospitalization does not 
preclude the possibility of increased suicidal acts. Follow-
ing this early period, warning signs have been reported by 
clinicians about a possible increase in the number of mental 
health consultations among children [23]. Self-harm hos-
pitalizations for the period September 2020-August 2021 
showed a persistent decrease in middle-aged people but 
an important increase in female adolescents from January 
2021 [19]. The prolonged effects of COVID-19 on suicide 
attempts need to be further examined.

One additional issue highlighted by the current COVID-
19 pandemic is the lack of real-time data to rapidly monitor 
its impact on self-harming behaviors and guide healthcare 
responses [24], an issue not specific to France. It is of major 
importance to have access to rapid information systems in 
times of crises, whether epidemic, economic, environmen-
tal, or due to other causes. In France, availability of data 
on causes of deaths is delayed by four years, and by a few 
months for data on self-harm hospitalizations [25]. Calls for 
suicidal ingestions to Poison Control Centers (PCC) may 
be an interesting real-time monitoring system for suicide 
attempts. While the absolute numbers of calls do not rep-
resent an exact measure of the extent of suicidal behavior 
– only drug and other toxic overdoses are identified, and 
many suicidal ingestions do not result in phone calls to PCCs 
– monitoring trends over years may yield rapid warning sig-
nals. Of note, ingestions are involved in approximately 80% 
of all suicide attempts presenting to hospitals [26]. To our 
knowledge, only one study has used PCC data to assess the 

impact of the pandemic, this showing decreased numbers of 
calls in California in 2020 compared to 2019 and 2018 [27].

Our first objective was to assess trends in calls for suicide 
attempts during the COVID-19 pandemic (until May 31st, 
2022) as compared to pre-pandemic years, using national 
data on calls to PCCs with regard to intentional ingestion of 
drugs or other toxic substances. We also aimed to investigate 
the relevance of using calls to PCCs as a means of moni-
toring suicide attempts at the national level [27]. Based on 
available data, we hypothesized an initial decrease in calls 
to PCCs mirroring data on self-harm hospitalizations, fol-
lowed by a rebound in young people during the subsequent 
stage of the pandemic.

Methods

Data source

In France, eight PCCs respond to all calls from the public, 
caregivers and health authorities through a phoneline 24/7 
about any type of toxic exposures. For each case, informa-
tion is collected about the individual’s (‘henceforth referred 
to as ‘patient’) characteristics (age, gender) and exposure cir-
cumstances (i.e., accidental, recreational or suicidal). Data 
are then immediately stored in the French National Database 
of Poisonings (FNDP) administered by the French Ministry 
of Health. Cases are anonymously registered in the FNDP. 
Informed consent of the patients to collect their data and 
use them for research is waived in agreement with French 
law. The FNDP is registered and approved by the French 
ethic commission on data storage (Commission Nationale 
Informatique et Libertés, CNIL).

Selection of cases

We extracted data from the FNDP on all cases of suicide 
attempts reported to the French PCCs from January 1st, 2018 
to May 31st, 2022.

Data collection

For each case of suicide attempt, we extracted the date of 
the suicide attempt, age (grouped as ≤ 11 / 12–24 / 25–64 
/ ≥ 65 years), and gender.

Outcomes

The numbers of calls for suicide attempts each day were 
analyzed for the whole study period.
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Statistical Analyses

Statistical analyses were performed with R Studio® version 
1.3.1093 for Windows® (version R 4.0.3). The number of 
monthly calls was considered as a time series with the “ts” 
function of the “stats” package in the R software®. All tests 
were two-sided, with a type I error threshold set at 0.05. 
Since potential differences according to gender and age 
groups have been shown in other studies, all analyzes were 
first performed on the whole sample then on the following 
subgroups: ≤ 11-year-olds, both genders (due to the small 
number of calls); males and females 12–24 years; males and 
females 25–64 years; > 65-year-olds, both genders (due to 
the small number of calls).

First, the “decompose” function of the “stats” pack-
age was used to decompose the trends of time series. 
After removing the trend of time series, we used Seasonal 
Autoregressive Integrated Moving Average (SARIMA). The 
ARIMA model assumes that once the series has been made 
stationary by removal of the trend and differentiation to sup-
press its integrated part, it is a linear combination of lags of 
observations, AR (autoregression), and lags of error, MA 
(moving average). SARIMA models are a seasonal varia-
tion of ARIMA accounting for the seasonality. We fitted 
SARIMA models on pre-pandemic data in France (1st Janu-
ary 2018 to 31st January 2020). The trend was estimated 
by a non-parametric moving average smoothing and an 
affine function was fitted. No differentiation of our series 
was needed. We selected the number of AR and MA lags 
to use in each SARIMA model via autocorrelation function 
(ACF), with the “ggAcf” function of the “forecast” package 
and partial autocorrelation function (PACF) plots, with the 
“ggPacf” function, respectively. For the chosen SARIMA 
model, we used the "auto.arima" function of the “forecast” 
package, and checked the normality of the residuals. Ljung-
Box tests of autocorrelation of the residuals were run with 
the “checkresiduals” function, on each SARIMA model to 
assess goodness-of-fit. Predictions were then made, from 
the period prior to the COVID-19, to see how calls would 
have changed if the COVID 19 pandemic had not occurred. 
For this, we added to the forecasts of the SARIMA model 
the expected trend.

From the trend computed with the “decompose” func-
tion, one can see two affine behaviors at the beginning and 
end of the observation period. An affine function was fit-
ted to the trend on these periods using least squares. Then, 
we performed Chow test with the “Fstats” function of the 
“strucchange” package to estimate periods of trend reversal, 
if any, using both forward and backward procedures where 
the breakpoint is determined starting from the first and last 
temporal observations, respectively. Final regression of the 
trend data was made before and after each identified break-
point. Regression line coefficients were compared using the 

Fisher test, after having checked the normality of the residu-
als. The null hypothesis chosen was that there would be no 
difference between the whole sample and the subgroups.

Results

Characteristics of the patients (Table 1)

Between January 1st, 2018 and May 31st, 2022, 844,902 
cases of toxic exposure were reported to the eight French 
PCCs, including 66,589 (7.9%) for suicide attempts 
(N = 15,261 in 2018, 13,808 in 2019, 13,015 in 2020, 16,185 
in 2021 and 8,320 between January 1st and May 31st, 2022). 
Of the calls for attempted suicide, 77.2% (N = 51,408) were 
from health professionals and 22.8% (N = 15,181) from the 
public.

Suicide attempts involved women in 69.6% of cases 
(N = 46,328). The distribution of patients by age groups 
was: 1.1% aged ≤ 11  years, 52.8% 12–24  years, 38.6% 
25–64 years and 6.4% 65 years and over (unknown age in 
1.1% of cases).

The median number of substances involved in the sui-
cide attempts was 2 (interquartile range [1;3]). At least one 
substance was a pharmaceutical drug in 82.2% of cases 
(N = 54,703), ethanol in 10.7% (N = 7145), and home clean-
ing products (including disinfectants) in 7.8% (N = 5193). 
Suicide attempts involving alcohol-based hand sanitizers 
were rare, but more than doubled in 2020 (N = 129) and 
2021 (N = 155) compared to 2018 and 2019 (N = 55 and 63, 
respectively).

The average number of daily calls over the four-year 
period was 41.3.

Time trends and time series modeling in the whole 
population

From the time series decomposition, a general trend 
emerged. The number of calls decreased then slowed down, 
then increased (Fig. 1A). The forecast based on SARIMA 
model was different from the actual observations, with 
higher number of calls than expected during the COVID 
period (Fig. 2A). The Chow test determined 2 breakpoints 
(Fig. 3A and Table 2), in October 2019 and November 2020. 
The coefficients of the decreasing and increasing slopes were 
both significant (Table 2) (see supplemental material for 
autocorrelation analyses).

Analyses by age and gender

Patterns of time trends, forecasts and breakpoints differed 
according to age and gender.
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In individuals aged 11 years and below, a decrease was 
found until the end of 2019 followed by an increase from 
mid-2020 (Fig. 1B). However, statistics could not be run in 
this age group due to the small number of calls (Table 2). 
The predicted trends did not differ from observations during 
the COVID period (Fig. 2B) and no break point could be 
identified (Fig. 3B).

Among 12–24-year-olds, a decrease followed by an 
increase in calls was observed (Fig.  1C-D). Decreases 
and increases were significant in both males and females 
(Table 2). However, the increase in females was particularly 
marked and explained most of the increase in calls observed 
during the COVID period (Fisher test, p = 0.855) (Table 2). 
Observations were higher than expected during the COVID 
period, notably in females (Fig. 2C-D). Breakpoints differed 
according to gender, with earlier time points in males: Feb-
ruary 2020 and March 2021 in females, September 2019 and 
October 2020 in males (Fig. 3C-D and Table 2).

Trends were different in 25–64-year-olds from other age 
groups. There was a decrease in calls in females during the 
whole period and a decrease followed by a levelling off in 
males (Fig. 1E-F). All slopes were significant (Table 2). The 
numbers of calls in females remained within the confidence 
interval (Fig. 2E; statistical analysis not feasible in males). 
Two different break points were found in females and males: 
in December 2018 and January 2020 and in April 2019 and 
May 2020, respectively (Fig. 3E-F and Table 2).

Finally, trends were complex in people aged above 
65-year-old. Following an initial decrease until mid-2019, 
an increase was observed that peaked in mid-2020, followed 
by a small decrease, and then another increase from early 
2021 (Fig. 1G). However, statistical analyses could not be 
conducted in this age group due to the small number of calls 
(Table 2). The overall number of calls remained within the 
confidence interval (Fig. 2G) and no breakpoint could be 
identified (Fig. 3G).

Discussion

Our study—which includes a lengthy overall period from 
1st January 2018 to 31st May 2022, a two-year pre-pandemic 
period and more than two years of the COVID pandemic 
following the first official cases in February 2020—has high-
lighted several important findings concerning calls to PCCs 
in France for suicide attempts. Overall, there was initially a 
decrease in number of calls to PCCs, mirroring the reported 
reduction in hospitalizations for self-harm over the last ten 
years in France [21]. This decrease started to slow down 
around October 2019 but continued during the first months 
of the pandemic. A previous study showed a significant 
reduction in hospitalizations for self-harm in France dur-
ing the period January to August 2020 (early months of the Ta

bl
e 

1  
(c

on
tin

ue
d)

20
21

20
22

M
on

th
N

um
-

be
r o

f 
ca

lls
 fo

r 
su

ic
id

e 
at

te
m

pt

G
en

de
r

A
ge

 g
ro

up
s

N
um

-
be

r o
f 

ca
lls

 fo
r 

su
ic

id
e 

at
te

m
pt

G
en

de
r

A
ge

 g
ro

up
s

Fe
m

al
e 

(N
, %

)
N

A
 N

 
(%

)
 ≤

 11
 N

 
(%

)
12

–2
4 

N
 

(%
)

25
–6

4 
N

 
(%

)
 ≥

 65
 N

 
(%

)
N

A
 N

 
(%

)
Fe

m
al

e 
N

 %
)

N
A

 N
 

(%
)

 ≤
 11

 N
 

(%
)

12
–2

4 
N

 
(%

)
25

–6
4 

N
 

(%
)

 ≥
 65

 N
 

(%
)

N
A

 N
 (%

)

O
ct

ob
er

12
65

91
8 

(7
3)

0 
(0

)
9 

(1
)

75
0 

(5
9)

40
3 

(3
2)

87
 (7

)
16

 (1
)

N
ov

em
-

be
r

14
64

11
03

 (7
5)

2 
(0

)
16

 (1
)

92
5 

(6
3)

41
7 

(2
8)

87
 (6

)
19

 (1
)

D
ec

em
-

be
r

13
58

94
2 

(6
9)

1 
(0

)
16

 (1
)

76
5 

(5
6)

47
2 

(3
5)

93
 (7

)
12

 (1
)

To
ta

l
16

,1
85

11
,6

35
 

(7
2)

11
 (0

)
21

4 
(1

)
95

90
 

(5
9)

52
10

 
(3

2)
98

5 
(6

)
18

6 
(1

)
83

20
62

59
 (7

5)
4 

(0
)

78
 (1

)
54

29
 

(6
5)

23
13

 
(2

8)
43

3 
(5

)
67

 (1
)



Temporal trends in calls for suicide attempts to poison control centers in France during the…

1 3

Fig. 1   Decomposition of multiplicative time series for the whole sample (A), and by age and gender (B–G)
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Fig. 2   Time series modeling based on SARIMA prediction, in the whole sample (A) and by age and gender (B–G)
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Fig. 3   Illustration of Chow test using forward and backward linear regressions, in the whole sample (A) and by age and gender (B–G)
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pandemic and first confinement) as compared to the same 
period in 2019, with a more marked reduction in women and 
a similar pattern in all age groups except older people [20]. 
This is also in keeping with several reports from other coun-
tries regarding hospitalizations or Emergency Room visits 
[12–14]. Then, a substantial increase was observed from 
November 2020 that continued until the end of the study 
period more than 18 months later. Again, this increase is 
very similar to which was observed for self-harm hospitali-
zations [19]. Therefore, two phases can be identified during 
the pandemic: a decrease during the first months continuing 
historical trends, and an increase since the end on 2020. 
The overall outcome is an excess number of calls for suicide 
attempts during the COVID-19 pandemic as compared to 
what was expected.

A second important finding is that this U-shaped curve in 
calls to PCCs was very different according to age and gender. 
Notably, the major increase in calls during the second part 
of the pandemic was largely related to calls for 12–24-year-
old females. This explained most of the observed increase 
in calls. Similar results have been found in Japan for suicide 
deaths: following an initial decrease in the number of sui-
cides (– 14%), there was a subsequent increase which started 
during the second COVID-19 wave in females (+ 37%) and 
in children/adolescents (+ 49%) during school closures [28]. 
Recent studies of trends in self-harm or suicide attempts 
have also found significant increases in female adolescents 
a few months after the start of the pandemic [15–18]. One 
possible explanation may be that physical distancing and 
restrictive measures, including closure of schools and uni-
versities and change in education over long periods, and the 
perspective that the pandemic would last much longer than 
expected, may have had a major impact in an age group for 
which social interactions are particularly important. In Chi-
nese college students, an increase in depressive symptoms 

found after as compared to before the onset of COVID-19 
was associated with boredom and emotional loneliness, but 
not lockdown per se [29]. In 12–24-year-olds in Switzerland, 
perceived stress during the first months of the COVID-19 
pandemic was related to disruption of social life and activi-
ties [30]. In a qualitative study conducted in English adoles-
cents during the first months of the pandemic, disruption and 
changes to school and education emerged as a major theme 
of concerns recorded in diaries [31]. These factors may have 
exacerbated the risk of self-harm in many individuals, as 
isolation and loneliness were identified as one of the main 
factors contributing to self-harm during the COVID-19 pan-
demic [32].

In contrast, calls related to suicide attempts in middle-
aged males and females continued to decrease during the 
second phase of the pandemic, although at a slower rate 
than during the initial phase. One explanation may be that 
the important economic effort to support employment may 
have buffered the negative impact of COVID-19 in this age 
group. Future analyses should examine the impact of social 
and financial measures on self-harm during the COVID-19 
pandemic.

Interpretation of trends in older-aged people is more 
complicated due to the small number of calls. However, 
this group was showing a significant increase as early as 
mid-2019 which was then amplified and persisted during 
the period of the COVID-19 pandemic that we have investi-
gated. This population, which was at major risk of mortality 
due to COVID-19, may have particularly suffered from the 
isolation related to social restrictions. It will be important 
to see if data on suicides, when available, is consistent with 
these negative outcomes.

Lastly, it was surprising to find out that a first inflex-
ion in the initial declining curves in numbers of call to 
PCCs was observed in all groups and both genders before 

Table 2   Chow test using forward (Chow test 1) and backward procedures (Chow test 2). Linear regression was performed from the first temporal 
period to the first breakpoint (Regression line 1) and from the second breakpoint to the last temporal observation (Regression line 2)

NA: Too few patients in the subgroup to perform the Chow test, p < 0.05; **: p < 0.01; ***: p < 0.001

Chow test 1 
(forward proce-
dure)

Chow test 2 
(backward proce-
dure)

Regression line 1 (from the first temporal 
observation to the first breakpoint obtained 
by forward procedure)

Regression line 2 (from the second break-
point to the last temporal observation 
obtained by backward procedure)

Ordinate at origine Slope Different 
from 0 
p-value

Ordinate at origine Slope Different 
from 0 
p-value

Overall October 2019 November 2020 1347.28 – 11.14 *** 490.53 20.27 ***
 ≤ 11 NA NA NA NA NA NA NA NA
12–24—Female February 2020 March 2021 466.18 – 1.760 *** – 75.43 17.36 ***
12–24—Male September 2019 October 2020 136.93 – 0.83 *** 67.46 1.73 ***
25–64—Female December 2018 January 2020 383.84 – 6.44 *** 273.97 – 0.79 ***
25–64—Male April 2019 May 2020 281.69 – 4.16 *** 185.40 0.20 **
 ≥ 65 NA NA NA NA NA NA NA NA
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the official start of the COVID-19 pandemic: in February 
2020 in 12–24-year-old females but September 2019 in 
12–24-year-old males, December 2018 in 25–64-year-old 
females, and April 2019 in 25–64-year-old males. These 
findings suggest that the negative impact of COVID-19, 
notably in adolescents and older people, may actually have 
occurred against a pre-existing fragile situation when the 
historical decline in self-harming behaviors was slowing 
down. It is hoped that the national suicide prevention strat-
egy introduced in 2018 in France (https://​solid​arites-​sante.​
gouv.​fr/​preve​ntion-​en-​sante/​sante-​menta​le/​la-​preve​ntion-​
du-​suici​de/​artic​le/​la-​polit​ique-​de-​preve​ntion-​du-​suici​de) 
will contribute to a reduction in suicide attempts in the 
next months.

Strength of this study includes the complete and 
national nature of the database, the rapid availability of 
data, and the interviews conducted by a specialist with the 
callers to determine the suicidal, recreational or accidental 
nature of the acts (as opposed to hospital data based on 
ICD-10 codes, for which the suicidal intention of self-
harming behaviors is unknown). As mentioned above, a 
major limitation is that suicidal acts involving means other 
than overdose would not have been recorded. Moreover, 
not all suicidal ingestions give rise to a PCC call. Factors 
contributing to calls to PCCs from the public should be 
investigated. It is possible that these may have influenced 
findings in as yet unknown ways. Finally, the limited num-
bers of cases, especially in some age groups, necessitate 
cautious interpretation.

In conclusion, our analyses of calls to PCCs for a suicidal 
act highlights two different phases during the first two years 
of the COVID-19 pandemic, with differential age and gender 
effects. The early months of the pandemic were character-
ized by a significant decrease in calls, in line with reports 
from emergency room visits and hospitalization data, sug-
gesting a true decrease in the number of suicidal acts that 
added to an already decreasing pattern in 2018 and 2019. 
One important exception was older adults, in whom a wor-
rying increase was observed. Then, a second phase starting 
at the end of 2020 was characterized by a major increase in 
calls largely related to suicidal acts in young females, while 
calls for middle-aged people continued to decrease. Finally, 
it is possible that the negative effects of COVID-19 occurred 
in a pre-existing fragile situation in terms of suicide attempt 
prevention in adolescents and older people. This study 
emphasizes the complex and varying nature of the impact of 
a pandemic and related protective measures on suicidal acts. 
It also highlights the importance of real-time data to monitor 
suicidal acts—and the relevance of using calls to PCCs for 
this, especially when data need to be obtained rapidly.
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