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Abstract

Psychiatric patients are prone to mental health deterioration during the Covid-19 pandemic. Little is known about suicidality
in psychiatric patients during the Covid-19 pandemic. This study is a retrospective chart review of psychiatric emergency
department (pED) presentations with present or absent suicidality (5634 pED attendances, 4110 patients) in an academic
pED in Berlin, Germany. Poisson regression analysis was performed on the effect of Covid-19 period on suicidality (sui-
cidal ideation (SI), suicide plans (SP) or suicide attempt (SA)) during the first (3/2/2020-5/24/2020 “first-wave”) and sec-
ond (9/15/2020-3/1/2021 “second-wave”) wave of the Covid-19 pandemic compared to the same periods one year earlier.
During the first-wave the number of pED visits per person with SI, SP and SA was higher compared to one year earlier (SI
RR=1.614; p=0.016; SP RR=2.900; p =0.004; SA RR=9.862; p=0.003). SI and SP were predicted by interaction between
substance use disorder (SUD) and second-wave (SI RR =1.305, p=0.043; SP RR=1.645, p=0.018), SA was predicted by
interaction between borderline personality disorder (BPD) and second-wave (RR=7.128; p=0.012). Suicidality increased
during the first-wave of Covid-19 pandemic in our sample. In the second-wave this was found in patients with SUD and
BPD. These patients may be at particular risk of suicidality during the Covid-19 pandemic.
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disorder

Introduction

The Covid-19 pandemic poses a major challenge to societies
and individuals worldwide. Early warnings about adverse
mental health consequences are backed up by a growing
body of evidence, as studies have found elevated levels
of depression and anxiety symptoms in population-based
cohorts [1, 2]. Patients with pre-existing mental disorders
appear to be especially vulnerable to negative outcomes in
terms of mental health during the Covid-19 pandemic [3-5].

One aspect of particular importance when assess-
ing mental health outcomes is suicidality, a complex and
multi-faceted phenomenon [6]. Elevated rates of suicidal-
ity have been linked to unemployment [7], homelessness
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[8], uncertain economic situation [9], loneliness [10] and
to stressful life events [11], which have increased during
the Covid-19 pandemic [12]. A study focusing on suicidal
ideation in the general population of the UK found elevated
levels, which increased over the first three infection waves
of the pandemic [13]. Yet, studies examining suicide death
rates have found no overall difference or a decline compared
to pre-pandemic times [14—16], only one study in Germany
reported an increase of suicidality in the subgroup of elderly
women [17].

Another method of investigating suicidality is to examine
suicidal psychiatric emergency department (pED) attend-
ances [18]. So far, this approach has produced heterogenous
results, ranging from an absolute increase in numbers of
attendances with suicidal behavior [19] or proportional
increase of attendances with suicidal ideation [20] to stud-
ies showing no difference regarding suicidal ideation or
attempts [21, 22] or even observing declining numbers of
presentations [23, 24], with suicidality in pEDs during the
Covid-19 pandemic. Some have observed upward rebounds
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of suicidality after lifting of lockdown and contact restric-
tion measures [25-27]. The pED studies, so far, display a
great heterogeneity in terms of observed time periods, study
location, co-occurring Covid-19 infection rates and govern-
ment restrictions. To date, only few studies have focused on
clinical and demographic features of pED presentations with
suicidality during the first-wave of Covid-19. One report-
ing a pandemic-driven increase of suicidality in homeless
patients in Boston, USA [28] and another reporting an
increase in suicidal ideation in patients with substance use
disorder in Hannover, Germany [29].

The current study relies on clinical documentation of pED
presentations of an academic pED in Berlin, Germany and
aims to better describe this particularly vulnerable cohort of
patients presenting to the pED with suicidality (i.e. with cur-
rent suicidal ideation (SI), suicide plans (SP) and/or suicide
attempt (SA) directly before presenting to the pED). For the
two first Covid-19 waves in Germany, we were interested in
whether there was an effect on suicidality in patients present-
ing to an pED that could be related to the Covid-19 period
independently of major risk factors and comorbidities for
suicidality, such as psychiatric diagnoses [30], gender [31],
age [32] and homelessness [28]. Furthermore, we were inter-
ested in whether the Covid-19 period would affect diagnostic
categories known to be at particular risk of suicidality differ-
ently (interaction effect). For this, we considered borderline
personality disorder (BPD), substance use disorders (SUD),
depressive disorders (DD) and schizophrenia and psychotic
disorders (SPD) based on Nock et al. [30]. Poisson regres-
sion models were used to test for the Covid-19 period and
the interaction effect. Additionally, data on the occurrence
of suicidality across all assessed diagnostic categories is pro-
vided at the event level.

Methods
Study design

We conducted a retrospective analysis of clinical records of
all patients attending the psychiatric clinic of Charité Uni-
versity Berlin at St. Hedwig Hospital (SHK) in Berlin during
the first (3/2/2020 — 5/24/2020 “first-wave”’) and the second
(9/15/2020 — 3/1/2021 ““second-wave”) wave of the Covid-
19 pandemic in Germany. For comparison, data from the
same time periods one year earlier were obtained (“‘control
period”). The study was approved by the local ethics com-
mittee (Charité University, Berlin: EA110/20).

The observed Covid-19 periods cover different extents
of social distancing and lockdown measures (cf. dotted
lines in Fig. 2). The beginning of the first-wave (3/2/2020)
is marked by the date of the first publicly known Covid-
19 case in Berlin [33]; it spans until the date of the curve
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reaching the bottom number of newly registered cases of
Covid-19 infections in Berlin (5/24/2020), marking the
end of the first-wave [34]. The second-wave begins with
continuously rising 7-day incidences [34] (9/15/2020) and
ends with first lifting of lockdown measures in Berlin [35]
(3/1/2021).

The psychiatric department at SHK consists of an emer-
gency department and seven psychiatric care units for inpa-
tient treatment. It serves as the psychiatric hospital for the
districts Moabit, Tiergarten and Wedding in Berlin, with a
catchment area of approximately 327.000 people. The SHK
psychiatric department is obliged to provide inpatient treat-
ment for patients living within the above-mentioned districts
and having an indication for hospital admission, whereas
patients who live in other districts of Berlin are usually redi-
rected to the psychiatric department of their district when
hospital admission is required.

Based on a modified version of the Covid-19 risk group
classification of Robert-Koch-Institute [36], we defined a
Covid-19 risk group being at risk of severe Covid-19 pneu-
monia, utilizing documentation of somatic medical condi-
tions. All considered criteria for the Covid-19 risk group can
be found in supplementary material S1.

We analyzed pED presentations both on a patient-level
with sociodemographic and clinical characteristics (patient-
per-period format with calculated count variables for the
number of suicidal ED visits per person and period) and on
an event level, giving information on absolute numbers of
pED presentations, suicidality rates and suicidality across
diagnostic categories. At patient-level, risk factors and diag-
noses were documented if they occurred in at least one pED
presentation; sociodemographic variables were obtained
from the first case of a patient in the corresponding period.
Patient-level data was analyzed utilizing Poisson regression,
exploiting the ability to demonstrate how certain features
influence the number of pED presentations with suicidal-
ity on an individual level. This provides quantifiable effect
sizes, expressed as rate ratios with 95% confidence inter-
vals. Also, repeated attendances with suicidality are con-
sidered. L.e., the Poisson regression model helps to answer
the question of whether the respective period (first-wave or
second-wave) contributes to a relevant extent to the number
of pED presentations with suicidality per patient or if this
number can better be explained by other risk factors and
comorbidities.

Diagnoses were grouped into the following categories:
organic mental disorders (OMD), substance use disorders
(SUD), schizophrenia and psychotic disorders (SPD), bipo-
lar and manic disorders (BMD), depressive disorders (DD),
neurotic, somatoform, and stress related disorders (NSD)
and personality disorders (PD). A list of included ICD-10
diagnoses for each category can be found in supplementary
material S2. We considered the principal diagnosis and all
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secondary diagnoses for the classification, as the principal
diagnosis was not always clearly distinguishable.

Cases were excluded if they concerned a day therapy unit
(which were shut down during the beginning of the pan-
demic), if they left without being seen by a psychiatrist, if
no documentation was available on suicidality or if no psy-
chiatric F-diagnosis according to the International Statisti-
cal Classification of Diseases and Related Health Problems,
10th revision (ICD-10) was documented. For transformation
of our data from event- to patient-based format, three addi-
tional cases had to be excluded because of unknown identity.
Considering high-frequent attenders and the possible bias
this group would impose, we merged pED presentations with
subsequent hospital admissions if they were separated by
less than 3 days. If cases were separated by 4—7 days, they
were only merged if discharge was due to somatic compli-
cations or against documented advise of medical staff. An
overview of all excluded and merged cases is depicted in
Fig. 1.

Statistical analysis

For the description of categorical variables, absolute num-
bers and rates are reported. Percentages are compared
using Chi test and, in cases where this was not applica-
ble, Fisher’s exact test. Quantitative variables were tested
for normal distribution utilizing the Kolmogorov—Smirnov-
Test and via graphic examination of the Q-Q-Plot. We used
Mann—Whitney-U-Test for metric variables that were not
normal distributed.

Count variables were tested for Poisson-distribution
using the Kolmogorov—Smirnov-Test. All count variables
are Poisson-distributed. We fitted Poisson regression models
for each suicidality outcome and wave individually to assess
the effect of the first two waves of the Covid-19 pandemic
separately, whilst controlling for comorbidities and risk fac-
tors. We chose to control for diagnostic categories and for
risk factors found in literature regarding the subject, limiting
ourselves to those that were well documented in our primary
data. We thus ended up controlling for gender [31], age [32],
living in a residential psychiatric therapeutic environment
[37], being homeless [28] and belonging to a Covid-19 risk
group [38]. Since suicidality and self-harming behaviors are
one of the key traits to BPD [39, 40], we decided to further
discriminate between BPD and other PD.

BPD [30, 39, 40], SUD [30], DD [30, 41, 42] and SPD
[30, 43] are diagnostic groups known to be associated
with elevated risk of suicidal behavior, thus we decided
to include time dependent interaction effects between
these groups and Covid-19 period in our Poisson regres-
sion models. Results from Poisson regression models are
presented as rate ratios (RR) with 95% confidence inter-
vals (95% CI) and are tested for significance using the

N = 6948 pED presentations
during the 4 observation
periods

n=44 pED presentations with duplicate

clinical records

n=84 somatic presentations

n=31 consultations in preparation of a
planned hospital admission

n = 180 day therapy cases (patients receive
treatment in hospital but sleep in
their own home)

n=3 consultations as follow-up after

N = 6904 pED presentations
after excluding duplicate
clinical records

- hospital discharge
n=3 patient <18 years
n=3 pED presentations without clinical
documentation
N = 6366 pED presentations n=11 pED presentations with non-

after filtering for exclusion medical issues (e.g.: patients in
criteria need of shelter)

n = 223 pED presentations with unclear

information on suicidality

n =323 pED presentations merged:
n =222 cases with 0-3 days
interruption of hospital admission
n = 61 cases with 4-7 days
interruption of hospital admission
n =40 pED presentations, in
between two merged hospital
admissions

N = 6043 pED presentations
included after merging cases

n =409 pED presentations left without
being seen by
medical/psychiatric staff

L—

N = 5634 pED presentations
included in analysis

Fig. 1 Algorithm of excluded cases. Overview of the exclusion-pro-
cedure of pED presentations in form of a flow chart. Boxes on the left
indicate the number of pED presentations that remained after each
step. On the right, excluded pED presentations are listed by the rea-
son for their exclusion. Abbreviations used: pED = psychiatric emer-
gency department

Wald-Chi? test. The overall significance level was set to
p <0.05. For all Poisson regression models, alternative
negative binomial regression models were fitted and com-
pared regarding model fit using the Akaike Information
Criterion (AIC, see supplementary material S3). Pois-
son models showed superior model fit in five out of six
models; in one case the difference in favor of the negative
binomial model was only minor, so we continued with
Poisson models for better comparability. Results of the
negative binomial regression models are displayed as a
sensitivity analysis in supplementary material S4. All sta-
tistical analyses were performed using the SPSS statistical
package, version 27.0, IBM Corporation (2020); figures
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were created using MS Excel 365, Microsoft Corporation
(2020).

Results

A total of N=6948 pED records were documented during
the four observed time periods. After applying exclusion
criteria (cf. Figure 1), a total of N=5634 pED presenta-
tions were included in our analysis (Table 1), with the total
number of patients being N=4110. For description of demo-
graphic and clinical characteristics of patients presenting to
the pED, see supplementary material S3.

Poisson regression results (patient-per-period level)

Poisson regression models estimated the first-wave to be an
independent risk factor for all three suicidality outcomes in
our sample (SI RR: 1.614; 95% CI 1.093-2.382; p=0.016;
SP RR: 2.900; 95% CI 1.415-5.943; p=0.004; SA RR:
9.862; 95% C12.171-44.806; p=0.003), whereas no effect
was found regarding the second-wave (Table 2).

During the first-wave, time dependent interaction
effects showed decreased risk of a pED attendance after
SA in patients with DD (RR: 0.168; 95% CI: 0.038-0.739;
p=0.018). During the second-wave, time dependent inter-
actions showed increased risk in patients with SUD for SI
(RR: 1.305; 95% CI: 1.008-1.689; p=0.016) and for SP
(RR: 1.645;95% CI: 1.088-2.487; p=0.018). Interaction
effect between BPD and second-wave showed elevated

Table 1 Characterization of pED presentations

risk for a pED presentation after SA (RR: 7.128; 95% CI:
1.528-33.258; p=0.012), whereas interaction between
SPD and second-wave was associated with reduced
risk for pED presentation after SA (RR: 0.345; 95% CI:
0.124-0.961; p=0.042).

During the first-wave and its control-period psychiat-
ric conditions that were time independently most strongly
associated with suicidal outcomes were DD (SI RR:
2.187, p<0.001; SP RR: 2.635, p=0.002; SA RR: 9.171,
p<0.001) and BPD (SI RR: 2.375, p<0.001; SP: no ele-
vated risk; SA RR: 6.374, p=0.003) and compared to BPD
to a lesser extent other PD (Table 1). Male gender showed
an increased risk for SA in the model for the first-wave and
its control period (SA RR: 2.443, p=0.012).

During the second-wave and its control period, DD
(SI RR: 2.138, p<0.001; SP RR: 2.386, p <0.001; SA
RR: 1.999, p=0.020) and BPD (SI RR: 2.908, p <0.001;
SP RR: 1.706, p=0.031, SA: no elevated risk) were time
independently most strongly associated with suicidal out-
comes and compared to BPD to a similar extent other PD
(Table 1).

Other time independent regressors, that were signifi-
cantly associated with elevated risk for SI and SP during
the first-wave and its control period and/or the second-
wave and its control period were NSD, SUD, BMD, SPD,
being homeless, belonging to Covid-19 risk group, male
gender and living in a residential psychiatric therapeutic
environment. Older age had a protective effect for SI.

Table 1 displays the respective rate ratios, confidence
intervals and p-values of all regressors used in the models.

Control period (2019) First-wave

Difference p-value Control

Second-wave Difference p-value

period
(2019/2020)
N total number of pED presenta- 922 797 -13.6% - 1941 1974 +1.7% -
tions
Mean pED presentations per 76.8 (6.85) 66.4 (11.37) —-13.5% 0.013 80.9 (6.86) 82.3 (9.57) +1.7% 0.570
week (SD)
Median age 39 years 39 years +0years 0.159 39 years 39 years +0years 0.988
Female gender (%) 388 (42.1%) 305 (38.%) -21.4% 0.108  772(39.8%) 780 (39.5%) +1.0% 0.878
Covid-19 positive - 0 (0.0%) - - 13 (0.7%) - -
Suicidality
Suicidal ideation (SI) 204 (22.1%) 220 (27.6%) +7.8% 0.009 510(26.3%) 483 (24.5%) -5.3% 0.191
Suicide plans (SP) 60 (6.5%) 83 (10.5%) +382% 0.003 215(11.1%) 213 (10.8%) -0.9% 0.752
Suicide attempt (SA) 19 (2.1%) 36 (4.5%) +89.5% 0.004 79 (4.1%) 80 (4.1%) +1.3% 0.970

Comparison of demographic and clinical characteristics of pED presentations (event level) in corresponding time periods of the first-wave (on
the left) and the second-wave (on the right). Difference is the change of case numbers in the Covid-19 period compared to the corresponding
control period in percentages. P values (bold=significant to a level of p<0.05) are derived from chi’-tests, except for "median age", which
were tested using the Mann—Whitney-U-test. "Covid-19 positive" includes all patients tested positive for Covid-19 at admission or during hos-
pital treatment. Abbreviations used: pED=psychiatric emergency department; N=patient numbers; Covid-19=coronavirus disease 2019;

SD =standard deviation
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Table 2 Poisson models estimating effects of the first-wave and second-wave of Covid-19 on suicidal ideation (SI), suicide plans (SP) and sui-

cide attempts (SA)

Suicidal ideation (SI) First-wave p-value Second-wave p-value
RateRatio (95% CI) RateRatio (95% CI)
Covid-19 (vs. control) 1.614 (1.093-2.382) 0.016 0.993 (0.781-1.262) 0.953
Interaction effects (time dependent)
Borderline personality disorder by Covid-19 1.362 (0.815-2.276) 0.239 0.822 (0.581-1.165) 0.271
Substance use disorders by Covid-19 0.753 (0.504-1.125) 0.166 1.305 (1.008-1.689) 0.043
Depressive disorders by Covid-19 0.857 (0.541-1.358) 0.512 1.011 (0.757-1.350) 0.943
Schizophrenia and psychotic disorders by Covid-19 1.031 (0.618-1.720) 0.906 0.750 (0.544-1.034) 0.079
Diagnostic categories (time independent)
Organic mental disorders 0.761 (0.406-1.427) 0.395 1.015 (0.706-1.460) 0.936
Substance use disorders 1.482 (1.097-2.001) 0.010 1.226 (1.017-1.478) 0.033
Schizophrenia and psychotic disorders 0.851 (0.575-1.257) 0.417 1.294 (1.023-1.636) 0.032
Bipolar and manic disorders 1.015 (0.630-1.635) 0.953 1.411 (1.044-1.907) 0.025
Depressive disorders 2.187 (1.585-3.019) <0.001 2.138 (1.744-2.622) <0.001
Neurotic, somatoform and stress related disorders 1.379 (1.083-1.756) 0.009 1.558 (1.338-1.813) <0.001
Borderline personality disorder 2.375 (1.616-3.491) <0.001 2.908 (2.262-3.738) <0.001
Other personality disorders 1.779 (1.222-2.590) 0.003 2.016 (1.602-2.538) <0.001
Sociodemographic risk factors (time independent)
Male 1.017 (0.825-1.252) 0.877 1.145 (0.996-1.316) 0.056
Age 0.991 (0.983-0.998) 0.018 0.991 (0.986-0.997) 0.001
Living in residential therapeutic environment 1.474 (0.960-2.264) 0.076 1.350 (1.080-1.688) 0.008
Homeless 1.431 (1.060-1.933) 0.019 1.529 (1.270-1.840) <0.001
Covid-19 risk group 1.235 (0.959-1.590) 0.102 1.437 (1.206-1.712) <0.001
Suicide plans (SP)
Covid-19 (vs. control) 2.900 (1.415—5.943) 0.004 0.881 (0.599—1.295) 0.519
Interaction effects (time dependent)
Borderline personality disorder by Covid-19 1.628 (0.691-4.287) 0.323 1.638 (0.896-2.994) 0.109
Substance use disorders by Covid-19 0.520 (0.249-1.087) 0.082 1.645 (1.088-2.487) 0.018
Depressive disorders by Covid-19 0.769 (0.353-1.672) 0.507 0.804 (0.509-1.272) 0.351
Schizophrenia and psychotic disorders by Covid-19 0.788 (0.286-2.174) 0.646 1.034 (0.610-1.752) 0.901
Diagnostic categories (time independent)
Organic mental disorders 0.308 (0.073-1.300) 0.109 0.990 (0.567-1.731) 0.973
Substance use disorders 1.692 (0.943—3.036) 0.078 1.168 (0.861-1.585) 0.319
Schizophrenia and psychotic disorders 0.659 (0.297-1.460) 0.304 0.928 (0.617-1.396) 0.720
Bipolar and manic disorders 1.550 (0.783-3.072) 0.209 1.286 (0.787-2.100) 0.315
Depressive disorders 2.635 (1.445-4.805) 0.002 2.386 (1.731-3.290) <0.001
Neurotic, somatoform and stress related disorders 1.019 (0.647-1.606) 0.934 1.551 (1.217-1.977) <0.001
Borderline personality disorder 2.012 (0.914-4.428) 0.083 1.706 (1.050-2.772) 0.031
Other personality disorders 2.547 (1.434-4.522) 0.001 1.911 (1.327-2.751) <0.001
Sociodemographic risk factors (time independent)
Male 1.482 (1.011-2.170) 0.044 1.392 (1.110-1.745) 0.004
Age 0.995 (0.982-1.009) 0.503 0.997 (0.988-1.005) 0.424
Living in residential therapeutic environment 1.100 (0.477-2.536) 0.824 1.084 (0.732-1.606) 0.686
Homeless 1.597 (0.959-2.669) 0.072 1.577 (1.187-2.096) 0.002
Covid-19 risk group 1.507 (0.981-2.316) 0.061 1.270 (0.962-1.677) 0.092
Suicide attempt (SA)
Covid-19 (vs. control) 9.862 (2.171-44.806) 0.003 1.146 (0.590-2.223) 0.688
Interaction effects (time dependent)
Borderline personality disorder by Covid-19 1.307 (0.304-5.616) 0.719 7.128 (1.528-33.258) 0.012
Substance use disorders by Covid-19 0.391 (0.105-1.456) 0.162 1.279 (0.624-2.619) 0.501
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Table 2 (continued)

Suicidal ideation (SI)

First-wave
RateRatio (95% CI)

Depressive disorders by Covid-19
Schizophrenia and psychotic disorders by Covid-19
Diagnostic categories (time independent)
Organic mental disorders
Substance use disorders
Schizophrenia and psychotic disorders
Bipolar and manic disorders
Depressive disorders
Neurotic, somatoform and stress related disorders
Borderline personality disorder
Other personality disorders
Sociodemographic risk factors (time independent)
Male
Age
Living in residential therapeutic environment
Homeless

Covid-19 risk group

0.168 (0.038-0.739)
0.488 (0.091-2.621)

0.805 (0.162—4.000)
1.694 (0.582-4.935)
1.690 (0.413-6.909)
0.491 (0.065-3.711)
9.171 (2.921-28.790)
0.383 (0.131-1.115)
6.374 (1.879-21.620)
3.219 (1.202-8.618)

2.443 (1.222-4.885)
1.009 (0.985-1.034)
0.554 (0.075-4.123)
1.425 (0.574-3.536)
1.240 (0.583-2.638)

p-value Second-wave p-value
RateRatio (95% CI)
0.018 0.663 (0.293-1.502) 0.325
0.403 0.345 (0.124-0.961) 0.042
0.791 1.180 (0.483-2.881) 0.716
0.334 1.253 (0.728-2.156) 0.415
0.465 1.023 (0.528-1.981) 0.947
0.490 0.354 (0.086-1.460) 0.151
<0.001 1.999 (1.118-3.576) 0.020
0.078 1.186 (0.766-1.846) 0.444
0.003 0.401 (0.096-1.678) 0.211
0.020 1.420 (0.686-2.940) 0.345
0.012 0.974 (0.663-1.433) 0.895
0.473 0.994 (0.979-1.009) 0.410
0.564 0.978 (0.473-2.023) 0.952
0.445 1.157 (0.666-2.010) 0.604
0.576 1.105 (0.667-1.831) 0.699

Results from the Poisson regression models estimating effects of "Covid-19 period" vs. "Control period" on the number of pED presentations
with suicidality (SI, SP and SA) per patient. Rate ratios greater than 1 indicate that a factor is increasing the number of presentations per person
with suicidality. Rate ratios below 1 indicate that a factor is decreasing the number of presentations per person with suicidality. bold =significant
to a level of p<0.05; Covid-19 risk group is defined by a modified classification of the Robert-Koch-Institute, criteria can be found in supple-
mentary material S2.3. "Living in a residential therapeutic environment” is composed of patients living in therapeutic residential groups and liv-
ing alone with psychiatric and/or social assistance. Abbreviations used: 95% CI=95% confidence interval; Covid-19 = coronavirus disease 2019

Comparison of the two first Covid-19 waves
and their respective control periods regarding pED
presentations (event level)

The mean rate of weekly pED presentations decreased by
15.0% (2019: 76.8 (SD=6.85), 2020: 66.4 (SD=11.37),
p=0.013, Cohen’s d=-1.110) during the first-wave compared
to its control period but did not change significantly during the
second-wave compared to its control period (Table 1).

We observed 7.8% more pED presentations with SI
(2019: n=204, 2020: n=220; p=0.009), 38.2% more pres-
entations with SP (2019: n=60, 2020: n=83; p=0.003)
and 89.5% more presentations after SA (2019: n=19, 2020:
n=236; p=0.004) during the first-wave compared to its con-
trol period. No significant changes in pED presentations
with suicidality were observed during the second-wave and
its control period. Figure 2 depicts suicidality rates in pED
presentations per week during the observed time periods.

Discussion
This research examines the impact of the Covid-19 pan-

demic on pED presentations with suicidality and fur-
ther investigates differential effects across diagnostic
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categories. The picture arising from previous literature
on pED presentations with suicidality during the Covid-
19 pandemic is rather heterogenous: a study from Geneva
reported similar results of an Odds ratio of 2.4 for suicidal
behavior in 2020, when comparing a lockdown period in
2020 to the same period in 2016 [19]. In a study sample
from Boston, an increase of SI was observed, with a maxi-
mal relative increase of 127.5% in one week compared
to 2019[20]. In contrast, observations from other pEDs
reported decreases in case numbers with SI from -3.4%
[26] to —23% [44] and an even more pronounced decrease
in SA [44]. Three studies found upward rebounds in post-
lockdown periods [25-27], another found a downward
rebound after loosening of restrictions[20]. A review by
Giner et al. focusing on the first 6 months of the pandemic
found no overall change in suicidal behavior, although
pointing out the preliminary nature of most included
papers and that long term consequences may have an effect
at a later phase of the pandemic [45]. In our sample, the
first-wave but not the second-wave was an independent
risk factor for all three suicidality outcomes (Table 2).
Several factors influencing suicidality during Covid-19 can
be considered: McDowell et al. discuss stress triggered by
lockdown measures, isolation and fear of infection as fac-
tors increasing suicidality [20], a view which is supported



European Archives of Psychiatry and Clinical Neuroscience

Fig.2 pED presentations with

suicidality. Relative number of a
pED presentations with suici- 45,00%
dality out of all pED presenta- "
tions per week in percentages. § 40007

Red lines indicate values for
Covid-19 periods in 2020/2021,
blue lines indicate values for
control periods 2019/2020.
Calendar week indicates weeks
in the years 2020 and 2021. As
2019 had only 52 weeks, but

35,00%

30,00%

25,00%

20,00%

Percentage of weekly pED presentat

2020 had 53 weeks, the cor- 15,00%
responding week for 53/2020
is week 1/2020, corresponding 1000%
week for 1/2021 is 2/2020 and 500%
so forth. Observation period for
the first-wave and its control 0,00%
period is displayed on the
left, spanning calendar weeks
10/2020—20/2020; observation
period for the second-wave and b
its control period is displayed 25.00%
on the right, spanning calen-
dar weeks 39/2020—8/2021. g
Weeks are only displayed, if B 2000%
data for complete weeks is 5
available in both years (Covid g
and control period). Dotted A 15.00%
black horizontal lines 1-5 ué :
indicate the following events: 1) ¥
Beginning of first lockdown in ¢ 10.00%
Germany at 03/22/2020; 2) End 5
of first lockdown in Germany o)
at 05/06/2020; 3) Beginning of R
"lockdown light" in Germany o
at 11/02/2020; 4) Beginning &
of the second strict lockdown 0.00%
in Germany at 12/16/2020;
5) first opening steps after
second lockdown in Germany
at 03/01/2021. Abbreviations c
used: pED = psychiatric emer-
gency department; Covid=cor- 12.00%
onavirus disease 2
% 10,00%
c
0]
4
5 800%
a
a
2 600%
8
3
o 400%
o)
S
C
8 200%
&
0,00%

10111213 14151617 181920 / 39 40 41 42 43 44 4546 47 48 4950515253 1 2 3 4 5 6 7 8

Calendar week

1011121314151617181920 / 39 40 41 42 43 44 4546 47 484950515253 1 2 3 4 5 6 7 8

Calendar week

10111213 14151617 181920 / 39 40 41 42 43 44 4546 47 48 4950515253 1 2 3 4 5 6 7 8

Calendar week

= Suicidal ideation Covid

= Suicidal ideation control

e Suicide plans Covid

= Suicide plans control

e Suicide attempt Covid

= Suicide aftempt control

@ Springer



European Archives of Psychiatry and Clinical Neuroscience

by reports of higher suicidality among those with self-
reported strain during Covid-19 [46]. The Covid-19 con-
tainment measures differed between countries, which may
explain some of the heterogeneity of findings on suici-
dality between studies. In Berlin, the lockdown during
the first-wave came about with stricter containment rules
than during the second-wave which started as “lockdown
light” and gradually became stricter over time. One may
speculate that the comparatively strict lockdown rules with
consequent psychosocial strain during the first-wave led to
an overall increase in suicidality in our sample. Another
factor, which may play a role in the overall increase in
suicidality is the reduction in inpatient treatment capaci-
ties that were implemented to prevent Covid-19 infections.
This led to more strict indications for hospitalization and
might have been an incentive for patients to report sui-
cidality to increase their chances of inpatient treatment.
The reduction may have influenced results regarding the
first-wave, however inpatient treatment capacities were
increased again after the first months of the pandemic and
are therefore unlikely to play a role in the second-wave.

Borderline personality disorder

In the SA model, the interaction effect of BPD and second-
wave was estimated with a rate ratio of 7.128. This is the
first evidence indicating an increase of suicidality during
the Covid-19 period in this particularly vulnerable group.
BPD was also time independently associated with a high
risk for ST and SA (Table 2), which is congruent with litera-
ture on BPD [40]. However, the increase of suicidality from
the already high baseline rate during the Covid-19 period
cannot be found in previous literature. Research on BPD
during the pandemic is too scarce to provide more than an
indicative picture: a study from the outpatient clinic of the
Department of Psychiatry at the Charité SHK, found that
patients with PD were more often burdened by lockdown
and hygiene measures and had less fear of a Covid-19 infec-
tion [47], which might lead to measures being perceived as
too strict. Furthermore, the buffering effect of social sup-
port on impulsivity [48], a key trait of BPD [49], is likely
to have decreased in times of social distancing and stay-at-
home orders. A similar perspective is provided by a case
report, which reported worsening of symptoms and a feel-
ing of social rejection of a BPD patient [50]. A small study
following 50 patients in a regular psychotherapeutic treat-
ment in Spain reported no change in symptom severity, but
could identify living alone as the most relevant predictor for
a worse clinical outcome [51]. Preventing loneliness might
thus be a key intervention point in this patient group. Further
research needs to focus on BPD and the outcomes of patients
within this group during the ongoing pandemic.
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Substance use disorders

Time dependent interaction effects estimated an elevated
risk of ST and SP in patients with SUD during the second-
wave. Research on SI during Covid-19 in the SUD cohort
is not yet comprehensive enough to provide a complete
picture, however, a pED study from Hannover found a
similar increase of SI in patients with SUD [29]. Possible
reasons for increased suicidality include a higher alco-
hol and drug use during the pandemic [52] and a higher
number of relapses during the Covid-19 pandemic, which
have been reported in a survey across SUD treatment pro-
viders in California [53]. Furthermore, increases in alco-
hol withdrawal related emergencies have been reported
[54]. A large study in the US reported an increase in drug
overdoses during the pandemic, possibly due to higher-
risk types of drug use and worse access to harm-reduction
measures [55]. The pandemic particularly seems to affect
the life situation of patients with SUD, possibly leading
to increased SI and SP as a form of severe SI. It may be
speculated that an increase in SA by drug overdose also
took place but was not seen in the current study, as SAs
with SUD are often triaged as somatic cases and are admit-
ted at intensive care units. Further research is needed to
elucidate if there was also an increase in SA in patients
with SUD.

Depressive disorders

In all of our models (Table 2), DD is an important risk
factor for suicidal outcomes, which is a similar result to
previous findings on comorbidities of suicidality [56]. Yet,
the interaction effect between DD and the first-wave esti-
mated a decreased risk for SA (p=0.018). This is remark-
able, given that various studies observed increased depres-
sive symptoms in the general population [1]. Patients with
depression were less likely to attend the pED during the
Covid-19 periods. This strong decline in overall num-
bers of pED presentations of patients with DD during the
first Covid-19 wave was seen in our sample (supplements
S3.2.1) as well as in other studies [19, 21, 57]. Patients
with depression may have experienced strong fear of infec-
tion and possibly withdrew more than others from social
contacts, leading to less self-motivated as well as less
externally motivated pED presentations. The interaction
effect indicating decreased risk for SA in patients with DD
may also be influenced by the prominent decrease in pED
attendances by patients with DD during the first-wave.
Whether the discrepancy between possibly increased help
needs and declined service utilization during the pandemic
has led to higher suicide mortality should be addressed in
future research.
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Schizophrenia and psychotic disorders

The role of patients with SPD during the pandemic is not
yet fully understood. An increase in case numbers of patients
with SPD has been described [58], which we also saw during
the second-wave (supplements S3.2.2). Regarding symptom
severity however, the picture is still unclear: in our sample,
SPD was associated with decreased risk for SA during the
second-wave (Table 2). In the literature, there are reports
of better subjective wellbeing of this group during the first
Covid-19 wave but coincidentally an important number of
crisis admissions [47]. Others report an increase in perse-
cutory delusions and visual hallucinations in this subgroup
during the first-wave of Covid-19 [29]. When SA is consid-
ered as a clinical factor expressing severity, the reduction
of risk for SA during the second-wave indicates rather a
decrease in severity of pED presentations with patients with
SPD during the second-wave of Covid-19. However, more
research including other clinical characteristics of severity
is necessary to test this assumption.

Suicidality vs. suicides

Appleby et al. suggest that approximately a quarter of people
who commit suicide have sought psychiatric help, including
pEDs, in the year before death [59]. Predictions of increased
suicides during the current pandemic were made based on
models extrapolating suicide rates from unemployment and
suicide rates of previous economic crises [60]. However,
until now, studies examining suicide deaths found no overall
change in suicide rates during the pandemic [16, 17, 61]. A
rise in suicides may be specific to certain subgroups, e.g. in
elderly women in Germany [17]. The current study, describ-
ing a pandemic-driven increase in suicidality in psychiatric
patients in Berlin, during the first-wave overall and during
the second-wave in patients with SUD and BPD, conveys no
information about suicides and no studies exist at this point
on this subject in Berlin. Future research should determine
if there is a rise in suicides in Berlin during the pandemic.
Ideally this research would also analyze subgroups of differ-
ent age groups and across psychiatric diagnoses.

Comparison of pED utilization

Weekly presentations to our pED decreased by 13.5% dur-
ing the first-wave, which is in line with observations from
other pEDs [19, 55, 62-75]. During the second-wave, the
rate of weekly pED presentations did not change compared
to its control period, but the number of patients decreased,
which was reflected in a higher mean number of pED pres-
entations per patient. This was not due to a small number
of frequent attenders, but rather represents a trend in many
patients, as this difference did not disappear when excluding

those presenting more than 5 or 10 times (data not shown).
This may be a belated effect of decreased accessibility to low
threshold mental health care services such as patient group
meetings, shifting help seeking to the pED. Another possi-
bility would be that patients were less rapidly admitted than
before because of a stricter admission policy due to reduced
bed capacity for infection prevention reasons. To clarify this,
more research is necessary.

Other poisson regression results

SI showed time independent associations with diagnostic
groups PD, DD, NSD, SUD, BMD and SPD. Regarding PD,
DD, NSD and SUD, findings are in line with other studies
on comorbidities of SI in psychiatric wards [76] and the
general population [56]. BMD was not separately listed in
research by Furnes et al. [76] or Nock et al. [30, 56], but
evidence exists that BMD has the highest suicide risk among
all psychiatric conditions[77]. It is important to point out
the different outcome measures used, as pED presentations
with suicidality are not equivalent to death by suicide (see
above). The special role of BMD is not reflected in our Pois-
son regression results, as it only occurs as a minor risk factor
in the SI model for the second-wave and its control period
(Table 2). SPD showed a slightly elevated risk ratio in one SI
model (Table 2), being in contrary to Furnes et al. [76] who
showed a protective effect of SPD for SI. Since the effect of
SPD estimated by our models is only small and occurs in
only one of six models, it could represent a random finding.
Other risk factors were being homeless, belonging to Covid-
19 risk group, living in a residential psychiatric therapeutic
environment as well as younger age. Being homeless is a
known risk factor for SI [8]; belonging to Covid-19 risk
group can be interpreted as a form of poor general health,
which is also well established as a risk factor for SI [38, 78].
An elevated risk of those living in a residential psychiatric
treatment environment seems logical, as it is part of social
service for patients with mental illnesses in need of support
with daily living and therefore likely associated with more
severe, often chronic psychiatric conditions. Our observa-
tion that SI decrease with higher age is in line with previous
studies on clinical populations [76].

Further risk factors for SP were PD, DD, NSD and SUD
and are in line with previous research [56], although SP are
not examined as often. Furthermore, being homeless and
male gender are associated with an elevated risk of SP in our
sample. A large cross-national study showed an elevated risk
for females [56]. This difference could be influenced by the
different underlying study population, as this study can only
report for pED attendees (with a gender imbalance towards
males), whereas Nock et al. followed an approach scoping
at general populations [56].
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Strengths and limitations

A major strength of this study is the large sample size and
the long observation periods. Based on thorough clini-
cal documentation, it allowed us to investigate in a differ-
entiated manner, which groups were at particular risk of
increased suicidality. This is particularly relevant, as we
were able to shed light onto the patients with BPD, which
have been overlooked during the pandemic. Including the
second-wave made a broader picture of developments pos-
sible, reaching further than a mere snapshot of the first
few weeks of the global pandemic. Focusing on individual
patients rather than on pED presentations on an event level
allowed us to assess risk factors on an individual level as
well as taking different service utilization patterns into
account.

There are, however, also some limitations to be consid-
ered: our data is limited to one study site and may there-
fore be influenced by specific circumstances that limit gen-
eralizability. Furthermore, our study periods included only
short post-lockdown periods and may thus miss rebound
effects reported by other studies [25-27]. Also, control
periods were restricted to 2019. Thus, some results might
be accentuated by influences specific to 2019. The results
of this study are based on qualitative exploration of suici-
dality by the examining psychiatric staff of our pED, who
standardly explore suicidality. However, no standardized
assessment instrument for exploring suicidality such as
the Beck’s Scale for Suicide Ideation [79] has been used.
As non-suicidal self-harm presentations are predominantly
seen by the surgical department, they are not represented
in our study population. This aspect should be accounted
for in future research. A further limitation to our study is
the lack of assessment regarding severity of psychiatric
symptoms. As severity may affect suicidality, it should be
assessed in future research. We were not able to investigate
the effect of Covid-19 periods on suicidality in patients
with BMD in our Poisson regression models, although we
think this would be of importance. More research towards
this group is necessary. We were not able to retrospectively
differentiate between different forms of SA such as the dif-
ferentiation between high- and low-risk suicide attempts
as well as parasuicidal attempts. Future research should
examine this.

Conclusion
In our sample suicidality generally increased during the

first-wave of the Covid-19 pandemic across diagnoses
compared to one year earlier. Patients with BPD were the
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only diagnostic subgroup displaying increased suicidal-
ity during the first-wave and second-wave of Covid-19
in comparison to the respective control periods and may
therefore be at particular risk for suicidality. Patients with
SUD also seem to be negatively affected by the pandemic,
although only regarding SI and SP and only to a mod-
erate extent, whereas BPD patients showed a drastically
increased risk of SA. The outcomes for individuals with
BPD and SUD during the ongoing pandemic should be
targeted in future research.
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