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Background: The COVID-19 pandemic led to a higher incidence of depression and a worsening of psychiatric conditions, while pre-existing constraints of the healthcare system and safety regulations limited psychiatric care.

Aims: We investigated the impact of the pandemic on the clinical care of patients with a single episode (SE-MDD) or major depressive disorder (MDD) in Germany.

Methods: Nationwide inpatient data were extracted from the German Institute for Hospital Remuneration System for 2020 and 2021 (depression data) and the Robert Koch Institute (COVID-19 incidence). Changes in inpatients were tested with linear regression models. Local cases of depression in our department compared to 2019 were explored with one-way ANOVA and Dunnett's test.

Results: Across Germany, the inpatient numbers with both SE-MDD and MDD declined by more than 50% during three out of four COVID-19 waves. Higher COVID-19 incidence correlated with decreased inpatient numbers. In our department, fewer MDD inpatients were treated in 2020 (adj. p < 0.001) and 2021 (adj. p < 0.001) compared to 2019, while the number of SE-MDD inpatients remained stable. During this period fewer elective and more emergency inpatients were admitted. In parallel, MDD outpatient admissions increased in 2021 compared to 2019 (adj. p = 0.002) and 2020 (adj. p = 0.003).

Conclusion: During high COVID-19 infection rates, MDD patients received less inpatient care, which might cause poor outcomes in the near future. These data highlight the necessity for improved infrastructure in the in- and outpatient domains to facilitate accessibility to adequate care.
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1. Introduction

On the 30th of January 2020, the World Health Organization classified the “severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)” as a “public health emergency of international concern” (1). In Germany, the first COVID-19 infection was confirmed on the 27th of January 2020 (2). The resulting COVID-19 pandemic and the restrictions on daily life have been a major impact on mental health: The restrictions that were required to prevent the virus from spreading including quarantine, self-isolation, social distancing, and school closures all over the world represented a major challenge for mental health (3). The impact of these interventions on the course of somatic diseases such as cancer has been examined in numerous studies (4–7). For example, the number of screening investigations for breast cancer has significantly decreased in the United Kingdom leading to a later diagnosis with a worse outcome and a higher economic burden for society (5). It is highly conceivable that similar outcomes are to be expected for psychiatric care. However, studies on implications for psychiatric care with a large number of patients are still missing.

Studies from various countries have shown an increased mental health burden during the pandemic (8). In this context, depression is particularly relevant. First of all, it is one of the leading causes of years lived with disabilities worldwide leading to a critical health-economic burden (9, 10). In Germany, roughly 5.3 million people suffer from depression, with women being twice to thrice times more affected than men (11). Second, there is increasing evidence, that the number of newly diagnosed cases of depression and anxiety has increased worldwide (12, 13). Increased depressive symptoms has not only been reported in the elderly (14) but also in the adolescent population (15).

In general, a worsening of symptoms in psychiatric patients was observed during the pandemic regardless if the patients were infected with the virus itself or not (16). Whether the COVID-19 pandemic has led to increased rates of suicidal behavior is still under debate, the findings differ depending on the countries, sample, and time period, that has been investigated (17, 18).

The abovementioned increase in mental health burden raises the question if the healthcare system has adequately addressed the increased demand for specialized psychiatric and psychological therapy during the pandemic. In Germany, psychiatric hospitals are obliged to tend for psychiatric patients who live within an officially defined area around the hospital. Beside the inpatient treatment, hospitals offer daycare (being treated in the hospital during the day but spending the night at home) and outpatient treatment. Moreover, psychiatric patients are treated by general practitioners and psychiatrists in private practices. However, a lack of funding, reduction of inpatient treatment capacities (19), scarcity of outpatient treatment, especially in rural areas (20), and the fact that only one-fifth of all psychiatric patients are in treatment (21) point toward an overburdened German mental health care system well before the pandemic.

First data from Germany showed a decline in the number of psychiatric emergency hospital admissions during the first wave of the COVID-19 outbreak when compared to the period before the outbreak (22). With this study, we aimed to investigate whether in- and outpatient care of patients with a first depressive episode (SE-MDD) and recurrent depressive disorder (MDD) were impacted during the COVID-19 pandemic in Germany.



2. Methods


2.1. Data acquisition

In Germany, all hospitals are legally obliged to report the ICD-10 diagnosis of inpatients in an anonymized form to the German Institute for Hospital Remuneration System (“Institut für das Entgeltsystem im Krankenhaus,” InEK). For this retrospective analysis, nationwide data was extracted from the InEK, which was open to the public for the years 2020 and 2021. The case numbers were retrieved in duplicate by CU and TH and afterward checked for differences by MA. Since the German-wide data neither allow comparison with pre-COVID years nor give any information about outpatient care during the pandemic, we additionally investigated anonymized cases of in- and outpatients at our Department of Psychiatry, Psychosomatic Medicine and Psychotherapy at the Goethe University Frankfurt (GUF), for the years 2020 and 2021 in comparison to the pre-pandemic year 2019. The COVID-19 infection rates of Germany and Frankfurt for the respective time periods were obtained from the publicly available platform of the Robert-Koch-Institute. Since exclusively anonymized data were used, no vote of an ethics committee was required. The study was conducted in accordance with the Helsinki Declaration (revised in 1989).



2.2. Inclusion criteria

All inpatients admitted to any German hospital between January 1, 2020, and December 31, 2021, for the following main diagnoses were included in the analysis irrespective of disease severity and comorbidities: major depressive disorder–single episode (F32, SE-MDD), major depressive disorder–recurrent (F33, MDD). Patients who received treatment in daycare–spending the night at home but being on the wards during the day–were considered to be “inpatients.”

In the second analysis, we included all patients, who were admitted to in- and outpatient care at GUF between January 2019 and December 2021 with the following main diagnoses: major depressive disorder–recurrent (F33) and major depressive disorder–single episode (F32). Only limited demographic information (sex, age) was available for the patients treated at GUF since the data was anonymized.



2.3. Statistical analysis

Statistical data analysis was performed in Rstudio (vers. 2022.7.0.548) (23) and GraphPad Prism (24).


2.3.1. Nationwide inpatient numbers

Linear regression was conducted with the “nlme” package (25) for the influence of COVID-19-incidence on nationwide inpatient numbers (diagnoses: F32, F33) in the years 2020 and 2021; analyses accounted for the autocorrelation of numbers between subsequent months in the time series. In addition, we examined the monthly admission rates of the whole cohort and separately for both sexes for the entire period (January 2020–December 2021) in relation to the national COVID-19-rates and quantified the decline during the peak of each wave in comparison to the period 3 months earlier to investigate the specific impact of the COVID-19-waves on the admission numbers.



2.3.2. In- and outpatient numbers at GUF

Following visual inspection and a Shapiro-Wilk test to ensure a normal distribution, the monthly in- and quarterly outpatient numbers at GUF for the years 2019 (pre-COVID year), 2020, and 2021 were compared using a one-way ANOVA. Dunnett's multiple comparisons test was conducted post-hoc between all 3 years and multiplicity adjusted P values are reported. SE-MDD inpatient numbers were not normally distributed and therefore compared with the Kruskal-Wallis test. Next, the percent change of the quarterly admission rates for 2020 and 2021 compared to the equivalent time period in 2019 (Δadmissions) was examined in relation to the COVID-19-rates in Frankfurt. Furthermore, the percentage between emergency admissions and planned elective inpatient admissions to GUF of the years 2019–2021 was reported.

Statistical significance was indicated at a level of p < 0.05. All figures were created using GraphPad Prism (24).





3. Results


3.1. Inpatient admissions across Germany with the primary diagnosis of SE-MDD and MDD declined during each COVID-19 wave

According to the InEK platform, 558,326 patients with the primary diagnosis of SE-MDD or MDD were admitted to psychiatric hospitals across Germany between the 1st of January 2020 and the 31st of December 2021. The demographic data of these patients are displayed in Table 1. In the abovementioned period, the COVID-19 rates reached four peaks (Figure 1A) in Germany. The peaks of new, registered COVID-19 infections were (1) April 2020 (97,206 cases), (2) December 2020 (665,868 cases), (3) April 2021 (572,724 cases) and (4) December 2021 (1,313,609 cases). This is in line with the four COVID-19 waves, that were officially registered in Germany (26, 27).


TABLE 1 Demographic data of inpatients treated across Germany in 2020 and 2021 with a SE-MDD or MDD diagnosis.
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FIGURE 1
 (A) During the period of January 2020 and December 2021 the nationwide number of inpatients with the primary diagnosis of MDD (F33, blue) and SE-MDD (F32, green) showed a clear drop during each COVID-19 wave (April 2020, December 2020, April 2021 and December 2021). The black line indicates the COVID-19 incidence across Germany. (B) Linear regression analysis showed that a rise in COVID-19 cases was associated with a significant decline in German wide inpatient admissions with SE-MDD (F(1, 22) = 6.97, p = 0.015, ß = −0.004) and MDD (F(1, 22) = 10,42, p = 0.004, ß = −0.008). (C) Over the years 2020 and 2021 a clear drop of female (red) and male (green) SE-MDD patients was noticeable during each COVID-19 wave. The sex difference (more female than male patients) remained stable during the 2 years. (D) Both sexes, female (red) and male (green), with MDD showed a drop during each Covid-19 wave, while more women were treated. The ratio of female and male patients was unchanged during the period of January 2020 and December 2021.


During each wave, we identified a clear decline in inpatient numbers in comparison to the period 3 months earlier (Figure 1A): During the first wave, in April 2020, 56.3% fewer inpatients with MDD and 57.5% fewer patients with SE-MDD were hospitalized. During the peak of the second COVID-19 wave, the number of admissions dropped by 67.3 % for SE-MDD and 76.2% for MDD. In the third wave in April 2021, only 2.4% fewer patients with a diagnosis of SE-MDD and 5.6% fewer patients with MDD were admitted to a psychiatric ward. During the fourth wave, in December 2021, however, the number of admissions declined by 66.9% for SE-MDD and by 76.6% for MDD.

In general, more female patients were admitted with both SE-MDD and MDD. During the abovementioned waves, the decline in male and female patients followed the same patterns for both conditions (Figures 1C, D).

Across the whole time period from 01/2020 till 12/2021 the number of COVID-19 cases predicted a significant decline in the number of admissions with SE-MDD (F(1, 22) = 6.97, p = 0.015, ß = −0.004) and MDD (F(1, 22) = 10.42, p = 0.004, ß = −0.008) (Figure 1B).



3.2. The inpatient admissions with MDD declined during the pandemic, while admissions with SE-MDD remained stable at GUF

Next, we explored the number of inpatients with SE-MDD and MDD admitted to our psychiatry department at GUF during 2020 and 2021 in comparison to the pre-COVID year (Table 2). While we found no significant change in the number of SE-MDD between these years (Kruskal-Wallis test, H(3) = 0.25, p = 0.882) (Figure 2A), we found a significant difference in inpatient numbers with MDD between 2019, 2020, and 2021 (one-way ANOVA, F(2, 33) = 21.32, p < 0.001) (Figure 2B). In the post-hoc comparison, the inpatient numbers were significantly lower in 2020 (multiplicity adj. p < 0.001, 95% C.I. = 12.20, 29.30) as well as 2021 (multiplicity adj. p < 0.001, 95% C.I. = 12.54, 29.63) compared to 2019. Independently of the start of the pandemic more female than male patients were admitted over the years 2019, 2020 and 2021 (Table 2).


TABLE 2 Demographic data of inpatients at GUF in 2019, 2020, and 2021 with SE-MDD and MDD.
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FIGURE 2
 (A) The monthly inpatient number with SE-MDD at GUF showed no significant change over the years 2019, 2020, and 2021, whereas (B) the numbers of MDD inpatients at GUF showed a significant decline between the years 2019 and 2021 as well as 2019 and 2020. (C) Admissions with SE-MDD (green) declined during each COVID-19 wave in Frankfurt. (D) Fewer patients were admitted with MDD (blue) during the years 2020 and 2021 compared to the year 2019. Admission rates are depicted as a percentage change in 2020 and 2021 relative to each month in the pre-COVID year 2019. ****multiplicity adj. p < 0.0001.


The percent change of monthly inpatient numbers in 2020 and 2021 compared to the corresponding period in 2019 (Δadmissions) showed opposing trends for SE-MDD and MDD: For SE-MDD, we observed a decline in Δadmissions during each wave and an increase in Δadmissions between the waves (Figure 2C). In contrast, fewer patients were hospitalized with MDD during the whole period between January 2020 and December 2021 in comparison to the corresponding time in 2019 (except for February 2020 and September 2021) (Figure 2D).



3.3. Shift toward more emergency admissions to psychiatric wards at GUF since the start of the pandemic

The ratio between planned, elective, and emergency admissions changed during the pandemic. A shift toward a higher rate of emergency admissions was evident across all psychiatric diagnoses. In the second quarter of 2020 the numbers of overall emergency admissions (72.29%) exceeded by far the elective admissions (27.71%), whereas in the fourth quarter of 2019, 54.13% of the admissions were planned and 45.87% were admitted on an emergency basis (Figure 3). Regarding patients with depression (MDD and SE-MDD), planned admission dropped by 45.37% in 2020 and 50.93% in 2021, while the number of emergency admission increased by 33.80% in 2021 and 43.66% in comparison to 2019.
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FIGURE 3
 With the onset of the pandemic, the ratio of planned to emergency admissions of psychiatric patients reversed. Since the pandemic, the rate of emergency admissions has remained significantly higher. Q1-4 = quarter 1-4.




3.4. Increase in outpatient numbers of SE-MDD is bound to each COVID-19-wave, while MDD outpatients show a significant increase over the years 2019, 2020, and 2021 at GUF

We then investigated whether the decline in inpatient care was compensated by increased outpatient admissions. While the number of admissions with SE-MDD did not change between the years (Figure 4A, Table 3), we found a significant difference in outpatient numbers with MDD between 2019, 2020, and 2021 (one-way ANOVA, F(2, 9) = 15.99, p = 0.0011) (Figure 4B). In particular, the post-hoc comparison demonstrated a significant increase between 2021 compared to 2019 (adj. p = 0.0017, 95% CI = −137.7,−40.26) and 2020 (multiplicity adj. p = 0.0030, 95% CI = −130.2,−40.26). The sex difference between male and female patients remained unchanged between the year 2019, 2020 and 2021. The quarterly Δadmission numbers in 2021 and 2020 compared to the corresponding time period in 2019 showed an increase in outpatients with SE-MDD in parallel to each COVID wave (Figure 4C). In contrast, Δadmissions with MDD declined during each wave (Figure 4D).
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FIGURE 4
 (A) The SE-MDD outpatient numbers at GUF did not change between the years 2019, 2020, and 2021, whereas (B) fewer patients with MDD were admitted to outpatient care in 2021 compared to 2020 and 2019. (C) More patients with SE-MDD were admitted to outpatient care at GUF beginning in the third quarter of 2020 compared to each quarter in 2019. The increase in outpatient numbers was parallel to the rise in COVID-19 rates (black line). (D) The percentage change of outpatients (blue) with MDD in the years 2020 and 2021 compared to 2019 showed an increase between the COVID waves. **muliplicity adj. p < 0.01.



TABLE 3 Demographic data of outpatients at GUF in 2019, 2020, and 2021 with SE-MDD and MDD.
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4. Discussion

This study demonstrates a significant reduction in inpatient care for individuals with depression in Germany during the COVID-19 pandemic. Our analysis revealed a distinct decline in the number of inpatient cases during each COVID-19 wave. Consistent with these national trends, our department also observed a significant decrease in the number of MDD patients admitted to our wards. This reduction was accompanied by a shift in the ratio of planned, elective admissions to emergency admissions, and an increase in the number of outpatient admissions.


4.1. What caused the change in inpatient numbers during the pandemic?

During the first pandemic year of 2020, the cases of MDD increased by 53.2 million (27.6 %) (28) globally. Equally, a rise in the prevalence of depressive symptoms has been noticed in Germany (29). Despite the concerning rise in the number of patients with depression, our study revealed a notable decrease in inpatient admissions during each wave of the COVID-19 pandemic. These results build upon earlier reports of reduced psychiatric admissions, particularly for individuals with affective disorders, during the initial wave of the pandemic (22). Notably, our department observed a decrease in the number of inpatient admissions for MDD patients, while the number of admissions for individuals SE-MDD declined during each COVID wave but increased between them.

The reasons for this observation are manifold. The German government started imposing strict hygiene regulations with temporal lockdowns to prevent the spreading of the virus on the 22nd of March 2020 (30). These measures did not only lead to restrictions on daily activities and personal encounters but also hampered access to healthcare facilities.

First of all, in March 2020 the German Health ministry introduced the COVID-19 Hospital Burden Reduction Act (“COVID-19 Krankenhausentlastungsgesetz”) (31). This act enabled compensation payments when hospitals postponed elective admissions to increase bed capacity for the care of patients with COVID-19 infections. This act was necessary to combat the pandemic but had a serious impact on the care for other serious illnesses. Psychiatric departments were obliged to keep free beds for psychiatric patients with COVID-19 infection; leading to reduced capacities for elective patients in open wards, including those suffering from depression. Second, psychiatric inpatients had to endure increased restrictions during their inpatient stay such as the ban on visits from relatives, no possibility of time outside the clinic premises, or having to wear a face mask. These measures are particularly deterrent for depressed patients, who regularly stay more than 4 weeks on the ward and already face difficulties in keeping social contact due to severe depressive symptoms. Third, the sudden onset of the pandemic led to the collapse of many supportive systems for chronically mentally ill individuals, including those with psychosis or addictive disorders. This loss of stability resulted in frequent exacerbations of symptoms, leading to an increased need for inpatient treatment (32, 33). This in turn led to reduced bed capacities for people suffering from depression. As a consequence of reduced bed capacities, patients presenting as emergency cases were more frequently admitted to closed wards. This is a familiar procedure for experienced psychiatric patients. Therefore, MDD patients might have avoided psychiatric emergency admission, stayed at home, and prolonged disease duration even more until they were forced to be admitted. In accordance, Fasshauer et al. (34) stated that the rate of involuntary patient admission increased in 2020 compared to the pre-pandemic years. The discrepancy in inpatient cases between individuals with a first depressive episode and those with recurrent depressive disorder in our department may be explained by the unfamiliarity of the former group with the admission procedure to closed wards. Additionally, younger age and lower levels of somatic comorbidity among individuals with first depressive episode compared to those with MDD may have contributed to this difference. It is possible that the fear of COVID-19 contamination was lower among SE-MDD patients than among the generally older MDD patients.

Moreover, it is not solely the government regulations that might have contributed to a worsening of care for those suffering from mental illnesses. Changes in social behavior, such as the fear to contaminate one or another when meeting friends and relatives, have potentially raised the hurdle to seeking help. Apart from the fact that reduced social contacts place a strain on mental health (35), these interactions are crucial for the detection of depressive symptoms, and the early pursuit of medical care.



4.2. Known sex differences in depression continue during the pandemic

It is well known, that the prevalence of depression is higher in women than men (36, 37). In line, we found higher female than male inpatient numbers. Notably, this difference remained stable after the onset of the pandemic in 2020 (28). During each wave, the decline of inpatients with both MDD and SE-MDD followed the same pattern for both sexes. Medda et al. (38) analyzed the occurrence of depressive symptoms in 1,690 adult twins from the general population in Italy and reported higher risk for depressive symptoms after the first lockdown in women. However, this sex-dependent increase was not evident in our sample of clinically diagnosed MDD and SE-MDD.



4.3. Partial compensation of psychiatric care by the outpatient department

Comparable to reports from other countries (39), fewer depressive outpatients were treated in our department during the initial COVID-19 wave. Nevertheless, our outpatient management markedly improved during the second wave. In 2021, we treated more patients suffering from both first and recurrent depressive episodes than in 2019. In particular, patients with recurrent depressive disorder shifted from inpatient to outpatient care, as also reported by Bollmann et al. (40) in their analysis of psychiatric patients in the German “Helios hospital network.” The advancement in technology and the growing acceptance of telemedicine by both patients and physicians (41–44) enabled consistent or even elevated outpatient capacities, compensating for reduced inpatient treatment. With growing evidence supporting the efficacy of intensive telehealth intervention (45), the COVID-19 pandemic might facilitate the use of telehealth options to improve psychiatric outpatient care.



4.4. Increased need and reduced treatment capacities–a vicious circle

The threat to life posed by the COVID-19-pandemic and the restrictions to daily life introduced to combat the virus have been a huge challenge for patients suffering from depression. In this context, added barriers to access psychiatric care and limited treatment capacities further deteriorated the condition. In a population-representative survey by Czaplicki et al. (46) half of the participants with depressive symptoms reported that the pandemic restrictions exacerbated their condition, with those lacking access to the psychiatric healthcare systems reporting higher symptom severity. In line, Kertzscher et al. (47) demonstrated that psychiatric outpatients with different mental illnesses who reported reduced access to medical care presented more depressive symptoms, regardless of the diagnosis.



4.5. The possible long-term impact of impaired access to specialized psychiatric care

Suicide represents the devastating outcome of depression. However, during the initial wave of the COVID-19 pandemic, suicide rates remained relatively stable or even decreased in 21 countries, including Germany (18). Also, Robinson et al. (48) found no change in symptom severity of preexisting psychiatric diseases in the year 2020. Nevertheless, in Italy, a country heavily affected by the pandemic, suicide attempts among psychiatric inpatients increased during 2020 pointing toward a worsening of psychiatric conditions (49). In line, Brasso et al. (50) demonstrated that MDD patients admitted to hospital after the lockdown suffered from a higher rate of suicidal ideation and more psychotic features. Furthermore, a higher antidepressant dosage and more augmentation therapy strategies were applied in those patients. These findings highlight the impact the pandemic had on depressive symptom severity (50). Also, in Japan a decline in suicide rates during the first wave was reported for children as well as for adults (51, 52), followed by a substantial increase in suicides by adults from July to October 2020 (52). This study illustrates that short-term analyses on suicide rates limited to only the first pandemic year might mask the long-term increase in suicide rates. Indeed, we suspect that in the long run, due to a decrease in inpatient numbers during every COVID-19 wave, the overall burden on patients with depression might rise eventually resulting in higher suicide rates.



4.6. Limitations

This study faces the following limitations: Firstly, we analyzed retrospective, highly aggregated data and had to rely on the correct use of ICD-10 codes by each hospital in Germany. Secondly, we had no information on the treatment modalities of those patients, since hospitals are not obliged to code this information for reimbursement. Third, the IneK Database does not offer data on outpatient care nor did it grant public access to data before the year 2020. We have analyzed the outpatient care in our own department. It is possible, that the outpatient care in other hospitals was differently affected.



4.7. Conclusion

The results of this long-term, large-scale retrospective study suggest a negative change in care for depressed patients during the pandemic. This might cause poor patient outcomes implying a major challenge for our healthcare system in the upcoming months and years. This situation calls for an improvement in mental health structures not only in Germany but worldwide, to prevent a rise in symptom burden and suicide rates, especially in light of reoccurring pandemic situations. In particular, increased funding for psychiatric hospitals, increased bed capacities and corresponding remuneration for depressive patients are needed to give financial incentives for hospitals to treat these patients as inpatients. To accomplish a long-term improvement in the outpatient sector, investments are required in the telemedical infrastructure and in improving capacities of outpatient treatment not only in hospitals but also in private practices to reduce the barrier to seeking psychiatric help. In addition, improved screening for depressive symptoms by general practitioners and adequate treatment might improve the care structure in times of highly restrained medical care. A stable and improved e-health system, stronger integration of in- and outpatient care and standardized emergency plans would provide the best way to be prepared for future pandemics and to meet the associated increased need of the psychiatric outpatient sector.
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