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Abstract
Purpose  In this study, we assess how the first and second waves of the COVID-19 pandemic influenced the suicide risk of 
patients with severe mental disorders in Germany.
Methods  We analyzed German health insurance claims data to compare the suicide risk of patients with severe mental 
disorders before and during the pandemic. We included n = 690,845 patients between October 2019 and March 2020 and 
n = 693,457 patients the corresponding period of the previous year and applied entropy balancing to adjust for confounding 
covariates. Given that the cause of death was unknown, we defined potential suicides as deaths of patients with a history of 
intentional self-harm whose passing could not be explained by COVID-19. Potential suicides were tracked in both cohorts 
over one year and compared using logistic regression.
Results  128 potential suicides were identified in the period during and 101 before the pandemic. This corresponded to a 
significant increase in the risk for potential suicide of 27.4% compared to the control period (β = 0.24, z = 1.82, p < 0.05).
Conclusion  The noticeable increase in the risk for potential suicide for patients with severe pre-existing mental disorders 
emphasizes the call for additional efforts to prevent suicide and to help patients cope with their mental illness in the after-
math of the COVID-19 crisis.
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Introduction

To reduce the spread of COVID-19, the government in 
Germany—like in many other countries—imposed numer-
ous restrictions on social contacts. The first lockdown from 
March 22 until May 5, 2020 encompassed far-reaching 
measures (e.g., social distancing, contact restrictions, school 

closures, closure of retail and service companies), which 
were mostly reimposed on December 16, 2020 until May 
2021. It quickly became apparent that patients with pre-
existing mental disorders would be particular vulnerable 
during these prolonged periods of reduced social contacts, 
self-isolation, and economic losses [1, 2]. While the general 
population mostly proved to be resilient to the effects of the 
pandemic (Prati and Mancini, 2021), the mental health of 
a large proportion of patients with pre-existing conditions 
worsened considerably [3–7].

One reason for this heterogenous response to social dis-
tancing and isolation could be the interpersonal differences 
in the appraisal of the situation. Multiple studies support 
the assumption that the negative impact of community 
mitigation strategies is mediated by the cognitive appraisal 
(e.g., feeling in control or overwhelmed) and the emotional 
evaluation of the actions taken (e.g., feeling lonely due to 
the restrictions) [1, 8, 9]. Furthermore, patients with pre-
existing mental disorders rely to a greater extent on formal 
psychosocial and psychiatric services, which—at least in 
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Germany—were severely restricted during the first months 
and the subsequent lockdowns of the pandemic [10–12].

The most serious health threat for patients with dete-
riorating mental health is suicide and self-harm. Patients 
with severe mental disorders such as depression, bipolar 
disorder, and schizophrenia have the highest absolute risk 
of suicide, ranging between 3.7 and 4.9% among women 
and 5.9 and 7.8% among men within a median follow-up 
of 18 years [13]. As a result, suicides contribute notably to 
the elevated mortality of about 10–20 potential life years 
lost among patients with mental disorders [14, 15]. Given 
the noticeable increase in suicide attempts [3, 16], suicide 
ideation and self-harm [17, 18] during the pandemic in sev-
eral countries, it should be especially important to monitor 
suicide risk in this vulnerable population. In Germany it is 
difficult to determine the suicide rate of a particular patient 
group, because the national mortality database, which docu-
ments causes of death, does not contain information on the 
preceding medical history. Therefore, the German Federal 
Statistical Office only reports the annual trajectory of the 
number of suicides in the general population. In addition, 
little is known about trends in suicide beyond 2020, because 
the yearly reports of the Statistical Office are published with 
a considerable time lag. As a result, studies on the influence 
of the second wave of infections in winter 2020/2021 are 
lacking, although this period comprised the so far highest 
recorded death rate due to COVID-19 in Germany and a sec-
ond restrictive lockdown. Therefore, we used health insur-
ance claims data to compare two large cohorts of patients 
with severe pre-existing mental disorders before and during 
the pandemic to determine whether the risk of suicide has 
increased in the first 12 months of the pandemic.

Methods

Study design and data sources

In this retrospective cohort study, we analyzed health insur-
ance claims data for the period from January 1, 2018 to 
March 31, 2021 from the “Wissenschaftliches Institut der 
AOK” (“WIdO”). WIdO is the scientific institute of the 
AOK, which is the largest association of statutory health 
insurance companies in Germany. In total, the eleven auton-
omous companies of the AOK cover 26.8 million insurants 
(reference year 2019). This corresponds to about one third 
of the German population. To determine the effects of the 
pandemic, we compared a control cohort treated for a docu-
mented diagnosis of severe mental disorder between Octo-
ber 1, 2018 and March 31, 2019 with an exposed pandemic 
cohort treated for a documented diagnosis of severe mental 
disorder closely before the pandemic between October 1, 
2019 and March 31, 2020. Please note that both cohorts were 

defined by diagnoses documented within time periods of six 
months (from October to March) and include indicent and 
prevalent cases, and that patients with a documented diagno-
sis within both time intervals could be part of both cohorts. 
Subsequently, we tracked potential suicides for a 12-month 
follow-up period starting from April 1, 2019 (control cohort) 
and April 1, 2020 (pandemic cohort), respectively. The 
period of 9 months preceding the index diagnoses was used 
as baseline period in which various covariates were assessed.

Identification of potential suicides

The outcome of interest was the number of suicides in 
each cohort. Considering that the cause of death is not 
documented in claims data, we defined potential suicides as 
deaths of insurants who had a documented history of inten-
tional self-harm (ICD-10: X60.x – X84.x) between Janu-
ary 1, 2018 and their date of death for the control cohort, 
or between January 1, 2019 and their date of death for the 
pandemic cohort. This strategy is based on the empirical 
evidence that suicide attempts and self-induced injuries 
occur frequently before fatal suicide attempts and are there-
fore the best predictor for future suicides [19]. Notably, 
this strategy does not eliminate the possibility of natural 
causes of death. Hence, we had to account for factors that 
could explain excess mortality in the pandemic cohort to 
obtain unbiased estimates for risk changes. To that end, we 
employed two different approaches. In our main analysis, we 
solely excluded deaths of patients who died during a hospital 
stay due to COVID-19 (ICD-10: U07.1). In addition, we 
conducted a sensitivity analysis to exclude all deaths due to 
natural causes by not counting deaths within 30 days after a 
hospitalization due to anything other than a mental disorder 
or an injury (ICD-10: Fxx.x, Sxx.x or Txx.x). Nonetheless, 
we presumably underestimated the actual number of sui-
cides, because not all suicides are preceded by a documented 
history of self-harm. Primarily, we disregarded suicidal 
patients who already perished on their first attempt [20].

Inclusion and exclusion criteria

We restricted the sample to patients with severe men-
tal disorders who were treated for either schizophrenia 
(ICD-10: F20.x), schizoaffective disorder (F25.x), bipo-
lar disorder (F31.x), severe depression (F32.2, F32.3, 
F33.2, or F33.3), or personality disorder (F60.x). Given 
that physicians are legally obligated to encode ‘treatment 
diagnoses’ for accounting purpose in claims data, docu-
mented diagnoses may be less reliable than interview- or 
survey-based diagnoses [21]. Therefore, we focused on 
verified claims data diagnoses from university outpatient 
clinics, dayclinics or hospitals. Patients diagnosed by men-
tal health specialists (i.e., psychiatrists, psychotherapists 
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and neurologists) and other outpatient physicians were 
only included if the diagnosis was recorded as verified in 
two consecutive quarters (which is the reason for choos-
ing index periods of six months). We excluded patients 
who died before the beginning of the follow-up period 
(n = 11,072) and patients with missing information in one 
of the relevant covariates (n = 802).

Covariates

Even though the cohorts mainly varied in the date of their 
diagnosis, we decided to control for a large number of 
covariates to adjust for potential differences at baseline. 
All covariates were determined for the baseline period of 
9 month before the index diagnosis. We controlled for sex, 
age on the date of the index diagnosis as well as urbaniza-
tion degree [22] and the federal state of the region of resi-
dency. To adress the severity of the disorder and health care 
utilization, we controlled for the disease groups based on 
the first established diagnosis during the index period (e.g., 
schizophrenia, severe depression or bipolar disorder) due 
to the heterogeneity of the included disorders. In addition, 
we assessed the number of days at dayclinics or psychiat-
ric clinics, the daily defined doses of antidepressants and 
antipsychotics, and the number of outpatient visits to psy-
chotherapists and psychiatrists during baseline as well as the 
number of psychotherapy sessions. Somatic comorbidities 
were considered by calculating the 21 subscales of the Huber 
score [23] which is a measure of patients’ chronic disease 
status based on pharmacy claims data.

Statistical methods

We employed entropy balancing [24, 25] to reweight the 
control cohort, so that its covariate moments (i.e., mean, var-
iance, and skewness) mirror the moments of the pandemic 
cohort in a large range of possible confounding covariates 
that were determined for the baseline period. If all confound-
ing covariates are considered during entropy balancing, a 
researcher can simply estimate the causal average treatment 
effect of an intervention by looking at the difference in the 
adjusted means. In addition, balancing helps to keep han-
dling of confounders and the modeling process separate, 
which allows the researcher to report a less complex final 
model that only includes predictors of interest (e.g., expo-
sure to the pandemic). Subsequently, we applied logistic 
regression to compare the suicide risk between the control 
and the pandemic cohort. We tested the one-sided hypothesis 
that the pandemic increased suicide risk and used weighted 
maximum likelihood as the estimation technique to incor-
porate the entropy balancing weights.

Results

Sample characteristics

Table 1 depicts the unbalanced sample characteristics 
for the n = 693,457 patients in the control cohort and the 
n = 690,845 patients in the pandemic cohort. The baseline 
characteristics based on the 9 month prior to the index 
diagnosis were similar in both cohorts. Approximately 
60% of all patients were female and the average age was 
55.5 years. Both cohorts consisted of approx. 46% patients 
with severe depression, 18% with schizophrenia and 18% 
with a personality disorder. Schizoaffective or bipolar dis-
orders as well as the simultanous diagnosis of multiple 
severe conditions were observed less frequently. Among 
those patients who potentially comitted suicide, we found 
higher rates of severe depression, higher numbers of dis-
pensed antidepressant and antipsychotic prescriptions, and 
longer inpatient stays when compared to the total sample. 
Additional characteristics as well as the adjusted sample 
characteristics after entropy balancing can be found in sup-
plemental tables 1a to 2c.

Deaths during the follow‑up period

In Table 2, we report descriptive statistics on potential sui-
cides, COVID-19-related deaths and total deaths in both 
cohorts. We observed a small increase in the mortality rate 
from 3.01 to 3.25% in the year of the pandemic. In total 
numbers, an additional 1,633 patients died in the pandemic 
cohort of which 632 died in the hospital with a COVID-19 
infection. Regarding the number of potential suicides, we 
report numbers for two separate definitions of potential sui-
cide. In the main analysis (excluding deaths during COVID-
19-related inpatient stay), we found that n = 101 patients met 
our criteria for potential suicide in the control cohort com-
pared to n = 128 patients in the pandemic cohort. Therefore, 
the incidence of potential suicides increased from 14.56 per 
100,000 patients to 18.53 per 100,000 patients. Interestingly, 
this increase occurred in men only, and not in patients with 
bipolar disorder (where the number even decreased from 7 to 
1). In the sensitivity analysis (additionally excluding patients 
with a recent inpatient stay unrelated to mental disorders or 
injury), we observe n = 91 potential suicides in the pandemic 
and n = 61 potential suicides in the control cohort.

Figure 1 displays the number of potential suicides in each 
month from April 2020 to March 2021 compared to the 
respective month of the previous year. The most noticeable 
differences can be observed in December 2020 and January 
2021, which can be characterized by the onset of the second 
lockdown in Germany starting from the 16th of December.
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Regression analysis

Table 3 presents the findings of the logistic regression. In the 
main analysis, we found a signficant increase in potential sui-
cide risk of 27.4%, β = 0.24, z = 1.82, p < 0.05. In the sensi-
tivity analysis, we found an even larger increase in potential 
suicide risk of about 50.3%, β = 0.41, z = 2.46, p < 0.01.

Discussion

This is the first study that analyzed the association of the 
COVID-19 pandemic during the first and second lockdown 
and the risk for suicide in a large cohort of patients with pre-
existing severe mental disorders in the whole of Germany. 
We found an increase of at least 27% in the risk for potential 

Table 1   Descriptive sample statistics of the most relevant covariates

Category Outcome Total sample Potential suicides

Control: n = 693,457 Pandemic: n = 690,845 Control: n = 101 Pandemic: n = 128

Socio-demographics Female 60.24% 60.15% 50.50% 39.06%
Age 55.52 (17.13) 55.52 (17.06) 59.99 (18.90) 59.99 (20.58)

Region of residency Major city 27.42% 27.52% 32.67% 28.12%
Smaller city 36.76% 36.73% 35.64% 33.59%
Rural area (dense) 18.65% 18.56% 12.87% 15.62%
Rural area (sparse) 17.17% 17.19% 18.81% 22.66%

Index diagnosis Bipolar disorder 4.64% 4.70% 6.93% 0.78%
Multiple diagnoses 9.87% 9.86% 8.91% 11.72%
Severe depression 45.93% 46.25% 56.44% 54.69%
Personality disorder 18.36% 18.19% 10.89% 10.16%
Schizophrenia 17.62% 17.44% 10.89% 18.75%
Schizoaffective disorder 3.58% 3.56% 5.94% 3.91%

Utilization during baseline Antidepressants (ddd) 149.08 (230.04) 151.29 (232.11) 211.41 (248.79) 206.85 (282.85)
Antipsychotics (ddd) 94.78 (235.09) 93.67 (231.06) 134.74 (214.28) 173.69 (396.44)
Psychiatrist visits 2.56 (6.78) 2.50 (6.49) 2.50 (3.53) 3.16 (4.56)
Psychotherapy sessions 0.92 (3.96) 0.93 (3.93) 0.37 (2.04) 0.56 (2.84)
Psychotherapist visits 1.28 (5.15) 1.30 (5.04) 0.58 (2.45) 0.72 (3.41)
Days in dayclinic 0.93 (7.67) 0.97 (7.85) 1.16 (8.91) 2.37 (13.10)
Hospital days 4.19 (17.70) 4.37 (18.51) 39.51 (55.10) 28.23 (48.41)

Table 2   Number, incidence and 
percentage of potential suicides/
deaths related to COVID-19 
compared between cohorts

*Given that we cannot use claims data to identify suicides with absolute certainty, we report the number of 
cases for two separate definitions of potential suicide. The main definition counted deaths of patients with 
a documented history of self-harm whose death was not related to a recent hospital stay due to COVID-19. 
The second definition further excluded deaths that could be attributable to any hospital stay related to a 
physical illness. The numbers for the second definition are reported in round brackets; SMD severe mental 
disorders

Outcome Cohort Potential suicides* Covid-related 
deaths

Total deaths

Incidence per 100,000 
patients with SMD

Control 14.56 (8.80) 2.60 3006.39
Pandemic 18.53 (13.17) 91.48 3254.13

Percentage Control 0.02% (0.01%) 0.00% 3.01%
Pandemic 0.02% (0.01%) 0.09% 3.25%

Number of cases Control 101 (61) 18 20,848
Pandemic 128 (91) 632 22,481
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suicide. In addition, our exploratory analysis by calender 
month suggests a particularly worrying spike in potential 
suicide risk during the second lockdown period in December 
2020 and January 2021.

Given that we could not assess how various risk factors 
for suicide developed throughout the pandemic, we can 
only rely on previous studies to try to explain this increase. 
Undoubtedly, the COVID-19 pandemic affected a range of 
potential risk factors for suicide [26]. It seems plausible 
that the economic downturn due to the pandemic increased 
the risk for deteriorating mental health, alcohol abuse, and 
suicide [27–29] because more people experienced financial 
problems, unemployment and worries about the future. This 
explanation is also supported by a recent study which dem-
onstrated that the deterioration of mental health due to the 
pandemic could largely be accounted for by occupational 
and financial changes [30]. This may also be one reason why 
the increase in the risk for suicide seemed to have occurred 
mainly in men, for whom financial losses and unemployment 

may have a stronger impact on mental health in Gemany’s 
modified male-breadwinner model [31]. In addition, the 
barriers to access mental healthcare have increased. In the 
beginning of the pandemic, utilization of psychosocial and 
psychiatric services declined notably [10, 11]. Dayclinics 
were closed until appropriate hygiene and safety measures 
were implemented; and in the outpatient sector, patients 
often canceled doctor appointments, check-ups and pre-
ventive consultations to avoid the risk of an infection [32, 
33]. During the longer course of the pandemic, the mental 
health of many persons gradually decreased, which led to 
an increased demand for psychosocial services, longer wait-
ing times and as a result a worsened access to care [34]. 
Furthermore, the prolonged periods of loneliness [1] and 
the increase in domestic violence during the imposition of 
restrictions contributed to the deterioration of mental health 
[35, 36]. Lastly, it is possible that some patients have lost a 
family member, other kin or acquaintance due to COVID-
19 during the second lockdown, as the January 2021 was 

Fig. 1   Number of potential suicides in the first year of the pandemic (April 2020 to March 2021) compared to the observed numbers in the year 
before the pandemic (April 2019–March 2020)

Table 3   Logistic regression to 
determine the association of the 
pandemic and potential suicide 
risk

N = 1.384.302, OR Odds ratio (reference: control cohort), The main analysis excluded deaths during 
COVID-19-related inpatient stay whereas the sensitivity analysis excluded all deaths with a recent inpatient 
stay unrelated to a mental disorder or injury. We rounded all values to 2 decimal places. p values refer to a 
one-sided test

Condition Term OR Estimate Standard error Z p

Main analysis (Intercept) − 8.84 0.10 − 88.56 0.00
Pandemic cohort 1.27 0.24 0.13 1.82 0.03

Sensitivity analysis (Intercept) − 9.34 0.13 − 72.70 0.00
Pandemic cohort 1.50 0.41 0.17 2.46 0.01
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characterized by the highest death rate due to COVID-19. 
We have no explanation for the observed decrease in the 
number of potential suicides among patients with bipolar 
disorder—maybe this is partly due to statistical uncertainty 
caused by the relatively small number of obervations in this 
diagnostic group.

A recent international rapid scoping review on the rela-
tion between COVID-19 and suicide in individuals with 
previously diagnosed mental disorders suggested that the 
pandemic may have increased the risk for suicidal behav-
ior, especially in patients with major depressive disorder 
[37]. However, several studies included in this review pro-
vided controversial data. Furthermore, there were only few 
longitudinal studies, and most studies relied on retrospec-
tive self-report assessments of changes in suicidal behav-
ior but did not measure the number of actual suicides. A 
study from Denmark found no significant changes in the 
hospital-registered rate of suicidal behavior events during 
the pandemic compared to the pre-pandemic period in peo-
ple with pre-existing mental disorders [38]. However, the 
authors pointed out that the registration of suicidal behavior 
might have been of varying completeness, and that their data 
did not enable distinction between completed suicides and 
attempted suicides.

Prior studies conducted in the German general population 
found no indication of a systematic increase in the number of 
suicides due to the pandemic [39, 40]. However, in contrast 
to our study, these studies were confined to smaller regions, 
were restricted to the year 2020 and did not focus on vulner-
able patients groups.

Strengths and limitations

This study compared two large, representative cohorts that 
each consisted of almost 700,000 patients with severe mental 
disorders. The use of claims data allowed us to control for 
various potential confounders because German claims data 
contain comprehensive information on sociodemographics, 
utilization of health services and medical history of each 
patient as long as it is relevant for billing and accounting 
purposes. Given that the cause of death is not transmitted to 
the statutory health insurance, we were only able to apply a 
proxy for suicide. However, we conducted thorough analyses 
to rule out other causes of death. We took the excess mortal-
ity due to COVID-19 into account, and additionally elimi-
nated the possibility of almost all natural causes of death as 
long as they occured in hospital.

However, some limitations are worth noting. Given that 
we could not identity patients who perish on their first 
attempt to commit suicide, we may have undererstimated the 
absolute suicide risk in this vulnerable population. Another 
potential source of bias is that our definition of a potential 

suicide required that a previous suicide attempt had been 
documented. It is conceivable that suicide attempts are not 
always reported as such, e.g., in cases of drug overdose [41, 
42]. These factors could explain why we observed an indi-
cidence rate of 18.53 per 100,000 for persons with severe 
mental disorders, which is only 1.7 times higher than the 
incidence rate of the general population in Germany in 2020 
with 11.07 per 100,000 [43]. We would expect that an unbi-
ased estimate of the incidence rate should be substantially 
higher considering that we focused on patients with a dras-
tically increased risk for suicide [13]. In fact, we observed 
an increase in the number of deaths in the pandemic cohort 
compared to the control cohort by 247.74 per 100,000 (cor-
responding to an increase of 8%) of which only 88.88 per 
100,000 could be attributed to COVID-19—which is com-
patible with an underestimation of suicides.

Future reseach

Most limitations of this study are related to the unclear cause 
of death. Future studies could overcome these limitations 
by combining the mortality registry with claims data. At 
present, there are significant hurdles to overcome in order 
to link information from the mortality registry, which con-
tains information on the cause of death, and health insurance 
claims data, which contains information on the medical his-
tory of an individual [44, 45]. However, an approach based 
on the mortality registry could be a much more detailed and 
reliable option to monitor suicides.

Conclusions

This study highlights the importance of continous monitor-
ing of suicides and mental health in vulnerable populations 
as the COVID-19 crisis progresses. Whereas suicides for 
the general population are in line with the trend in previ-
ous years, we observed a noticeable increase in the risk for 
potential suicide for patients with severe pre-existing men-
tal disorders. These findings support the call for additional 
efforts to prevent suicide and to help patients cope with their 
mental illness.
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