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Abstract

Purpose Psychiatric emergency hospital admissions for distinct psychiatric disorders and length of inpatient stay in the
hospital during the Coronavirus disease 2019 (COVID-19) outbreak have not been thoroughly assessed.

Methods A retrospective study was performed analyzing claims data from a large German Hospital network during the
COVID-19 outbreak (study period: March 13-May 21, 2020) as compared to periods directly before the outbreak (same year
control: January 1-March 12, 2020) and one year earlier (previous year control: March 13-May 21, 2019).

Results A total of 13,151 emergency hospital admissions for psychiatric diagnoses were included in the analysis. For all
psychiatric diagnoses combined, emergency admissions significantly decreased during the study period with mean (interquar-
tile range) incidence rate ratios (IRRs) of 0.68 (0.65, 0.71) and 0.70 (0.67, 0.73) as compared to the same and previous year
controls, respectively (both p <0.00001). IRR ranged from 0.56 for mood affective disorders (F30-F39) to 0.75 for mental
disorders due to psychoactive substance use (F10-F19; all p <0.00001). Mean (standard deviation) length of hospital stay
for all psychiatric diagnoses was significantly shorter during the study period [9.8 (11.6) days] as compared to same [14.7
(18.7) days] and previous [16.4 (23.9) days] year controls (both p <0.00001).

Conclusion Both emergency hospital admissions and length of hospital stay significantly decreased for psychiatric disorders
during the COVID-19 outbreak. It needs to be assessed in further studies whether healthcare systems will face increased
demand for the provision of mental health care in the nearer future.
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Introduction

Coronavirus disease 2019 (COVID-19) originated in Wuhan,
China, in December 2019 and after worldwide spread WHO
declared a pandemic on March 11, 2020 [1, 2]. On January
27, 2020, the first case of COVID-19 was officially con-
firmed in Germany [3]. It was the beginning of a pandemic
) outbreak with an increasing number of COVID-19 cases
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until May 2020 [4]. On March 13, the German government
enforced broad restrictions including school and kinder-
garten closures, postponement of academic semesters, and
prohibition of visits to nursing homes. Within 10 days, bor-
ders to neighboring countries were closed and strict social
distancing measures were implemented within a partial
lockdown. Only shops providing basic necessities including
grocery stores and pharmacies remained open. The health-
care system prepared for increasing numbers of COVID-19
patients. Non-acute medical departments were repurposed
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for the management of COVID-19 and ventilator capacity
was increased. Appointments for elective surgery were can-
celled. Visiting of patients in hospitals was prohibited with
exceptions including dying patients [4]. Extensive psycho-
logical stress for the medical staff has also been observed
[S].

The partial lockdown measures initiated on March 13 and
formally implemented German-wide on March 22 [6] could
have affected emergency care for psychiatric patients in two
opposing ways: on one hand, mental distress caused by iso-
lation, lack of outpatient treatment, and non-availability of
supporting treatment groups might adversely affect mental
health causing greater demand for emergency health care
provision [7]. On the other hand, fear of COVID-19 infection
in hospitals might prevent patients from using health care
services as has been shown by our group for heart failure
and cardiac arrhythmias [8]. Furthermore, shifting of health
care resources towards the therapy of COVID-19 might
decrease treatment capacity for non-intensive care in gen-
eral and psychiatric disorders in particular. Several studies
indicate that emergency presentations for mental health con-
ditions decreased during the COVID-19 pandemic world-
wide [9-14]. However, the impact of COVID-19 on emer-
gency hospital admissions and length of hospital stay for
defined psychiatric disorders remains unclear. Furthermore,
differences between the early and late phase of the partial
lockdown have not been assessed so far. To address these
open points, data from 67 hospitals of a large and regionally
diverse German health care provider (‘“Helios hospitals™)
were evaluated concerning number of admissions for psy-
chiatric disorders and length of hospital stay.

Methods
Study cohort with inclusion and exclusion criteria

A retrospective analysis of claims data from 67 Helios hos-
pitals was performed. Inclusion criteria were emergency
admissions and International Statistical Classification of
Diseases and Related Health Problems (ICD) code of main
diagnoses FO0-F69. These ICD codes comprised organic,
including symptomatic, mental disorders (FO0-F09), men-
tal and behavioral disorders due to psychoactive substance
use (F10-F19), schizophrenia, schizotypal, and delusional
disorders (F20-F29), mood [affective] disorders (F30-F39),
neurotic, stress-related, and somatoform disorders (F40-
F48), behavioral syndromes associated with physiological
disturbances and physical factors (F50-F59), and disorders
of adult personality and behavior (F60-F69). Cases with
lab-confirmed COVID-19 infection (ICD code U07.1) were
excluded. Administrative data were extracted from QlikView
(QlikTech, Radnor, Pennsylvania, USA). Data were stored
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in a pseudonomized form. This study was approved by the
Ethics Committee at the Medical Faculty, Leipzig University
(#490/20-ek). Due to the retrospective study of anonymized
data, informed consent was not obtained.

Study periods

Three periods were defined to compare emergency hospital
admissions and length of stay for defined psychiatric diag-
noses. The study period (March 13—-May 21, 2020) was com-
pared to two control periods, i.e. directly before the outbreak
(January 1-March 12, 2020; same year control) and one year
earlier (March 13—May 21, 2019; previous year control).
For further analyses, the study period was subdivided into
an early (March 13—April 10, 2020) and late (April 11-May
21, 2020) phase of the COVID-19 outbreak with the nadir
of daily FOO-F69 admissions in 2020 defined as the border.

Statistical analyses

Incidence rate (IR) values for admissions were calculated
by dividing the number of cumulative admissions for each
of the psychiatric diagnoses groups by the number of days
for each time period. IR ratio (IRR) values comparing the
study period to each of the control periods were calculated
using Poisson generalized linear mixed models (GLMM)
with log link function for count data and specifying hospi-
tals as random factor to model the number of cause-specific
emergency hospitalizations per day [15, 16]. Effects were
estimated with the Ime4 package (version 1.1-21) [17] in
the R environment for statistical computing (version 3.6.1,
64-bit build) [18]. In all models, varying intercepts for the
random factor were specified. The IRR values for the differ-
ent factor levels are based on different models comparing
the periods. They were calculated by exponentiation of the
negative of the regression coefficients together with 95%
confidence intervals for the comparisons of the different
periods and p values for the interactions are reported. For
all tests, a two-tailed 5% error criterion for significance was
applied. Analysis of the outcome variable length of stay was
performed via Poisson GLMM. Means, standard deviations
(SDs), ratios, 95% confidence intervals, and p values are
reported.

Results

Admissions per day: study period vs. control periods
A total of 13,151 emergency hospital admissions for the
psychiatric diagnoses studied were included in the analy-

sis consisting of 3327 (IR of 47.5) admission in the study
period, as well as 5049 (IR of 70.1) and 4775 (IR of 68.2)
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admissions in the same and previous year control peri-
ods, respectively (Table 1). Mean age and sex distribu-
tion were similar in the study period as compared to both
control periods (Table 1). For all psychiatric diagnoses,
emergency admissions significantly declined during the
study period with IRRs of 0.68 (0.65, 0.71) and 0.70 (0.67,
0.73) as compared to the same and previous year controls,

respectively (both p <0.00001; Table 1). Decreases in
emergency admissions were statistically significant for all
psychiatric diagnoses studied and IRRs ranged from 0.56
(F30-F39 study period as compared to same year control)
to 0.75 (F10-F19 study period as compared to previous

year control) (all p <0.00001; Table 1).

Table 1 Emergency hospital

; T Psychiatric diagnoses ICD-10 Study period Same year control Previous year control
daily admissions (IRR) for
psychiatric diagnoses in the Combined (F00-F69)
Seiﬁ)?ﬁlﬁtife?rfltf; 3(3511%1 Age (years) 46.1(212) 454(21.6) 458 (21.7)
19 outbreak and two control Female 1364 (41) 2233 (44) 2059 (43)
periods No. of cumulative admissions 3327 5049 4775
No. of daily admissions (IR) 47.5 70.1 68.2
IRR 0.68 (0.65,0.71) 0.70 (0.67, 0.73)
p value <0.00001 <0.00001
F00-F09
Age (years) 79.3 (11.6) 77.5 (14.6) 78.2 (11.8)
Female 194 (53) 279 (51) 286 (54)
No. of cumulative admissions 368 551 532
No. of daily admissions (IR) 5.3 7.7 7.6
IRR 0.69 (0.60, 0.78) 0.69 (0.61, 0.79)
p value <0.00001 <0.00001
F10-F19
Age (years) 42.5 (16.5) 40.9 (16.8) 41.5(17.1)
Female 399 (24) 651 (28) 594 (27)
No. of cumulative admissions 1640 2298 2192
No. of daily admissions (IR) 23.4 31.9 31.3
IRR 0.73 (0.69, 0.78) 0.75 (0.70, 0.80)
p value <0.00001 <0.00001
F30-F39
Age (years) 43.1 (21.6) 44.5 (22.0) 46.7 (22.0)
Female 272 (64) 478 (61) 391 (58)
No. of cumulative admissions 425 786 675
No. of daily admissions (IR) 6.1 10.9 9.6
IRR 0.56 (0.49, 0.63) 0.63 (0.56, 0.71)
p value <0.00001 <0.00001
F40-F48
Age (years) 40.6 (21.8) 40.2 (22.3) 38.2 (22.0)
Female 261 (59) 447 (63) 466 (65)
No. of cumulative admissions 444 712 721
No. of daily admissions (IR) 6.3 9.9 10.3
IRR 0.64 (0.57,0.72) 0.62 (0.55, 0.69)
p value <0.00001 <0.00001

Age is presented as mean (SD), IRR as mean (95% confidence interval), and female sex as number (per-

centage)

ICD codes represent: organic, including symptomatic, mental disorders (FO0-F09), mental and behavioral
disorders due to psychoactive substance use (F10-F19), schizophrenia, schizotypal, and delusional disor-
ders (F20-F29), mood [affective] disorders (F30-F39), neurotic, stress-related, and somatoform disorders
(F40-F48), behavioral syndromes associated with physiological disturbances and physical factors (F50-
F59), and disorders of adult personality and behavior (F60-F69)

ICD-10 International classification of diseases, IR incidence rate, IRR incidence rate ratio, No number
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Admissions per day: late vs. early study period

When further subdividing the study period, cumulative
number of admissions was 1361 (IR of 46.9) for the early
phase and 1966 (IR of 48.0) for the late phase (Supplemen-
tal Table 1). Mean age and sex distribution were similar
between both study periods (Supplemental Table 1). For
all psychiatric diagnoses, daily admissions were not sig-
nificantly different between the early and late study period
with an IRR of 0.98 (0.91, 1.05; p=0.540; Supplemental
Table 1). Results were heterogeneous for specific psychiatric
diagnosis groups. Thus, daily admissions were significantly
lower in the early as compared to the late study period for
F40-F48 (p=0.011; Supplemental Table 1). In contrast,
there was a trend towards higher number of daily admis-
sions in the early as compared to the late period for F30-F39
(p=0.050; Supplemental Table 1).

Length of hospital stay: study period vs. controls

For all psychiatric diagnoses, length of stay was significantly
shorter during the study period [9.8 (11.6)] as compared
to the same [14.7 (18.7)] and previous [16.4 (23.9)] year
control, respectively (both p <0.00001; Table 2). Ratios
between length of stay of the study period and the control
periods were statistically significant for all psychiatric diag-
noses studied and ranged from 1.19 [(1.14, 1.23); FOO-F09
study period as compared to same year control] to 1.74
[(1.69, 1.79); F30-F39 study period as compared to previ-
ous year control] (all p <0.0001; Table 2).

Length of hospital stay: late vs. early study period

For all psychiatric diagnoses, length of stay was signifi-
cantly higher during the early [12.4 (14.7)] as compared to
the late [8.0 (8.4)] study period (p <0.00001; Supplemental
Table 2). Ratios between early and late study period were
statistically significant for all psychiatric diagnoses studied
and ranged from 0.63 [(0.60, 0.66); F30-F39] to 0.82 [(0.78,
0.85); F10-F19) (all p <0.00001; Supplemental Table 2).

Discussion
Hospital admissions

In the current study, it is shown that the number of emer-
gency hospital admissions significantly decreased and
hospital length of stay was significantly shorter during the
partial COVID-19 lockdown in Germany for all psychiatric
disorders as compared to two control periods. Emergency
admissions decreased for all psychiatric diagnosis groups
with IRRs ranging from 0.56 for mood (affective) disorders
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Table 2 Length of stay of emergency hospital admissions for psychi-
atric diagnoses in the German-wide Helios hospital network between

the COVID-19 outbreak and two control periods

Psychiatric Study period Same year Previous year
diagnoses control control
ICD-10
Combined (F00-F69)
Age (years) 46.1 (21.2)  45.4 (21.6) 45.8 (21.7)
Female 1,364 (41) 2,233 (44) 2,059 (43)
Length of stay 9.8 (11.6) 14.7 (18.7) 16.4 (23.9)
Ratio 1.51(1.49,1.53) 1.68 (1.66, 1.71)
p value <0.00001 <0.00001
F00-F09
Age (years) 793 (11.6)  77.5(14.6) 78.2 (11.8)
Female 194 (53) 279 (51) 286 (54)
Length of stay 13.0 (11.2) 14.9 (15.5) 15.9 (19.3)
Ratio 1.19 (1.14,1.23) 1.25(1.20, 1.30)
p value <0.00001 <0.00001
F10-F19
Age (years) 42.5(16.5)  40.9 (16.8) 41.5(17.1)
Female 399 (24) 651 (28) 594 (27)
Length of stay 6.0 (7.2) 7.7 (9.9) 7.6 (10.6)
Ratio 1.31(1.28,1.35) 1.29(1.25,1.32)
p value <0.00001 <0.00001
F30-F39
Age (years) 43.1(21.6) 44.5 (22.0) 46.7 (22.0)
Female 272 (64) 478 (61) 391 (58)
Length of stay 17.3 (15.2) 25.8 (23.4) 30.5 (28.6)
Ratio 1.49 (1.45,1.53) 1.74 (1.69, 1.79)
p value <0.00001 <0.00001
F40-F48
Age (years) 40.6 (21.8) 40.2 (22.3) 38.2 (22.0)
Female 261 (59) 447 (63) 466 (65)
Length of stay 6.7 (9.0) 10.2 (15.5) 10.0 (19.0)
Ratio 1.57 (1.50,1.64) 1.54 (1.47,1.61)
p value <0.00001 <0.00001

Age is presented as mean (SD), length of stay is presented as mean
(SD), ratio as mean (95% confidence interval), and female sex as
number (percentage)

ICD codes represent: organic, including symptomatic, mental disor-
ders (FO0-F09), mental and behavioral disorders due to psychoactive
substance use (F10-F19), schizophrenia, schizotypal, and delusional
disorders (F20-F29), mood [affective] disorders (F30-F39), neurotic,
stress-related, and somatoform disorders (F40-F48), behavioral syn-
dromes associated with physiological disturbances and physical fac-
tors (F50-F59), and disorders of adult personality and behavior (F60-
F69)

ICD-10 International Classification of Diseases, IR incidence rate,
IRR incidence rate ratio, No number

to 0.75 for mental and behavioral disorders due to psychoac-
tive substance use. Overall number of emergency psychiat-
ric admissions was not significantly different between the
early and late study period. In agreement with our findings,
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emergency admissions for affective disorders were signifi-
cantly reduced by 55% in an independent study from Italy
[9]. Admission rates were numerically but not significantly
reduced for other psychiatric diagnoses, i.e. schizophrenia
spectrum disorders, personality disorders, and substance
use disorders in the study by Clerici and co-workers [9].
The lower number of psychiatric admissions during the
COVID-19 lockdown analyzed (n=182) [9] as compared
to the current study period (n=3327) might well explain
the different findings. Total emergency hospital admissions
have also decreased during the local COVID-19 outbreak
in Connecticut, USA [10]. Furthermore, the rate of hos-
pitalization of psychiatric patients was slightly higher as
compared to the control period [10]. Similar findings were
obtained in an independent study from France also showing
a decreased number of hospital admissions combined with
a slight increase in hospitalization rate [11]. Other studies
have evaluated emergency presentations but not emergency
admissions for psychiatric disorders during the COVID-19
lockdown. Absolute number of psychiatric presentations
was not altered in a study from Germany [12]. However,
the share of psychiatric emergency presentations increased
due to a decrease in the total number of emergency cases
[12]. In contrast, psychiatric emergency service cases during
COVID-19 decreased by 27% in another study from Ger-
many [13]. Similarly, mean number of emergency presenta-
tions for psychiatric disorders were more than 50% reduced
in a study from France [14]. On a broader perspective, psy-
chiatric outpatient cases in Germany decreased up to 39.8%
at the end of March with some recovery effect starting at
the end of May 2020 as compared to the previous year [19].
Taking the current results and published evidence into con-
sideration, emergency presentations, hospital admissions,
and outpatient care all decreased during the COVID-19
pandemic over the whole spectrum of psychiatric diagnoses.

Uncertainty of the pandemic, as well as associated lock-
downs, physical distancing, and economic downturn could
increase the risk of mental health problems [20, 21]. In
agreement with this notion, topics for COVID-19-related
medical consultations included not only fear of COVID-
19 infection but also stress due to visiting bans and social
distancing measures, as well as socioeconomic problems,
in a German study [12]. Studies elucidating the impact of
COVID-19 on suicide rates have yielded mixed results. In
a study from Japan, monthly suicide rates declined by 14%
during the first 5 months of the pandemic but increased
by 16% thereafter [22]. In contrast, suicide attempts were
more frequent (22% vs. 6%) as compared to controls with-
out COVID-19-related consultations in a study from Ger-
many [12]. In a case from the Department of Psychiatry
of the University of Leipzig, the impact of the pandemic
intensified the delusional disorder of a woman and led
to an attempted suicide [23]. No clear changes in suicide

rates were seen in England between January and Septem-
ber 2020 with fluctuation of numbers rather due to delays
of the coroner’s service [24].

The course of psychiatric disorders in patients with
indication for emergency psychiatric admission but not
presenting in the emergency room needs to be assessed
in further studies. On the one hand, the majority of these
patients remained without professional support possibly
worsening their mental health conditions. It is important
to note in this context that non-hospital care options in
Germany were also restricted during the first lockdown
with psychiatric outpatient cases decreasing by 39.8%
at the end of March 2020 and recovery effects not seen
before end of May 2020 as compared to the previous year
[19]. On the other hand, the pandemic could have curtailed
non-essential bed use in treating people with psychiatric
disorders. It needs to be emphasized in this context that
psychiatric care beds in hospitals per 100,000 inhabitants
in 2017 were more than tenfold higher in Germany as com-
pared to Italy, i.e. 128 versus 9 [25]. Clearly, more work
is needed to elucidate medium- to long-term effects of the
COVID-19 pandemic on mental health care worldwide.

Length of stay

In the current study, length of hospital stay for emergency
psychiatric admissions was also determined. Clerici and
co-workers demonstrate convincingly that median time
of hospitalization significantly increased from 10 days in
2019 to 14 days during COVID-19 in 2020 [9]. In con-
trast, length of hospital stay was significantly reduced for
all psychiatric diagnosis groups examined in the current
study. The discrepant results might be well explained by
the different patient populations and time periods studied.

It is interesting to note in this context that hospital
length of stay was significantly higher in the early as com-
pared to the late study period for all psychiatric diagnoses
studied in the current report. Since hospitals emerged as
a source of many COVID-19 infections, a growing notion
of the dangers of nosocomial infection might have contrib-
uted to the shortening of inpatient stays over time. Further-
more, patients remaining in hospital during the early phase
of the lockdown might have been more severely affected
by mental health problems as compared to the later phase.
In addition, patients in the early phase of the pandemic
might have felt secure in the hospital due to high hygienic
standards and frequent smear tests. However, no data are
available in the currently studied cohort to assess these
hypotheses. Parallel reduction of new admissions com-
bined with less pressure to discharge inpatients as sug-
gested by Clerici and co-workers [9] might also contribute.
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Strengths and limitations

Strengths of the study include the large sample size from
a regionally diverse German hospital network. Limitations
include the retrospective nature of the analysis. Furthermore,

data from an administrative, multi-center dataset were
studied which were not stored for research purposes but
for remuneration reasons. This could potentially affect the
encoded information [26] and quality of the results depends
to a large extent on the correct encoding of ICD-codes [27].
Moreover, patient outcome data are not available in the pseu-
donymized data set used for the current study.

Conclusions

Taken together, the current study demonstrates that both
emergency hospital admissions and length of hospital
stay significantly decreased for a broad range of psychiat-
ric disorders during the COVID-19 outbreak in Germany.
Increased length of hospital stay during the early as com-
pared to the late phase of the outbreak might be due to a
growing notion of the dangers of nosocomial infection over
time and more severe disease in affected patients. It needs to
be assessed in further studies whether health-care systems
will face increased demand for provision of mental health
care in the nearer future.
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