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Abstract

Background: There is little evidence about the utilisation of healthcare services and disease recognition in the older population,
which was urged to self-isolate during the COVID-19 lockdown.
Objectives: We aimed to describe the utilisation of physician consultations, specialist referrals, hospital admissions and the
recognition of incident diseases in Germany for this age group during the COVID-19 lockdown.
Design: Cross-sectional observational study.
Setting: 1,095 general practitioners (GPs) and 960 specialist practices in Germany.
Subjects: 2.45 million older patients aged 65 or older.
Methods: The number of documented physician consultations, specialist referrals, hospital admissions and incident diagnoses
during the imposed lockdown in 2020 was descriptively analysed and compared to 2019.
Results: Physician consultations decrease slightly in February (−2%), increase before the imposed lockdown in March (+9%)
and decline in April (−18%) and May (−14%) 2020 compared to the same periods in 2019. Volumes of hospital admissions
decrease earlier and more intensely than physician consultations (−39 versus −6%, respectively). Overall, 15, 16 and 18%
fewer incident diagnoses were documented by GPs, neurologists and diabetologists, respectively, in 2020. Diabetes, dementia,
depression, cancer and stroke were diagnosed less frequently during the lockdown (−17 to −26%), meaning that the decrease
in the recognition of diseases was greater than the decrease in physician consultations.
Conclusion: The data suggest that organisational changes were adopted quickly by practice management but also raise
concerns about the maintenance of routine care. Prospective studies should evaluate the long-term effects of lockdowns on
patient-related outcomes.
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Key Points

• We quantified the effect of the lockdown by comparing healthcare service utilisation and recognition of incident disease in
German ambulatory care during the imposed COVID-19 lockdown in 2020 to those in 2019.
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• The decrease in physician consultations (−6%) was smaller than that in the recognition of incident diseases (−16%) and
hospital admissions (−39%).

• Physician consultations and disease recognition decrease slightly before the imposed lockdown, deteriorate tremendously
during the lockdown and mitigate at the end of the lockdown.

• Volumes of hospital admissions decreased at a much earlier stage and more intensely than physician consultations.
• The data collected may aid policymakers in retracing the adoption of organisational changes in terms of practice

management and imposed strategies and its impact on the maintenance of routine primary and specialised care during
lockdowns.

Introduction

The first case of an infectious disease named COVID-19,
caused by the coronavirus strain severe acute respiratory
syndrome corona virus 2 (SARS-CoV-2), was reported in
Wuhan, China, in December 2019 [1]. From that point,
the disease spread rapidly, infecting more than 38 million
individuals worldwide and causing over 1 million deaths
(as of October 15, 2020) [2]. After China, Europe became
the next epicentre with the number of cases skyrocketing
in countries such as Italy. The mortality rate in Italy was
particularly high and affected not only the population but
also medical staff, especially general practitioners (GPs) [3].
A few weeks later, the number of patients in Germany
affected by COVID-19 began to grow rapidly. As at 2 March
2020, Germany had more confirmed COVID-19 cases than
China, and the total number of cases in the country currently
stands at more than 200,000 (July 20), representing the
fourth highest number in Europe behind the UK, Italy and
Spain [4,5].

Emergency lockdowns were initiated across the globe
to reduce the rate of infection and to prevent strain on
the healthcare systems [6]. Germany imposed limitations
on social contacts (contact ban) throughout the country
on 22 March 2020. Social distancing was introduced to
minimise close interaction between individuals and decrease
individual mobility as much as possible and has since become
standard practice for preventing the spread of the infection
[6–8]. Consequently, gatherings of more than two people
not living in the same household were prohibited. It was
recommended that social distancing should continue until
June 5 [4]. The timeline and related measures in response to
the COVID-19 pandemic in Germany are shown in Figure 1
and Supplementary Table S1.

The older population was particularly affected by these
measures. This population is at a higher risk of COVID-
19-related complications and death [9]. Comorbidity with
hypertension, diabetes and higher body mass index is the
strongest predictor of a more severe clinical course of
COVID-19. Therefore, the vast majority of deaths have
occurred in adults aged 65 and older [4,5,10,11]. In an
attempt to shield people in this age group and thereby
prevent an overburdening of the healthcare system, the older
population was instructed to self-isolate and stay at home
during the imposed restrictions to individual mobility and
interaction with others [12].

There is limited quantitative evidence on the impact of
COVID-19 and the measures imposed on the provision and
utilisation of primary and secondary care services, like GPs
and specialists, during lockdowns. At the beginning of the
COVID-19 pandemic, primary care physicians were not well
equipped to handle the new situation in their practices [13],
which gave rise to considerable concerns and fears among
physicians, including being virus transmitters or getting
infected themselves [14]. GPs were worried about the conti-
nuity of regular care and the consequences of the COVID-
19 measures and were concerned that these measures might
pose a threat to the general health of the population [15].
A study by Joy et al . [16] revealed a decrease of 65% in the
number of face-to-face consultations that coincided with the
lockdown in the United Kingdom. Similar decreases in the
utilisation of various healthcare services during the COVID-
19 pandemic or others, such as SARS, have been confirmed
by several other studies [17–23]. A declining consultation
rate could also influence the recognition and detection of
new incident diseases and could cause the deterioration of
known chronic diseases to go unnoticed.

Presently, there is a lack of knowledge about the utilisation
of different healthcare services and the recognition of inci-
dent diseases during the COVID-19 pandemic in primary
and specialised care settings. Therefore, this study aimed to
describe the utilization of primary and specialised care ser-
vices, i.e. GPs and specialist consultations and referrals and
hospital admissions, as well as the detection of several inci-
dent diseases in Germany during the COVID-19 pandemic.

Methods

Study design, setting and patients

This observational study was based on cross-sectional medi-
cal record data from the Disease Analyzer database (IQVIA),
which compiles drug prescriptions, diagnoses and basic med-
ical and demographic data obtained directly in anonymous
format from computer systems used in the practices of GPs
and specialists [24]. Diagnoses, prescriptions and the quality
of reported data are monitored by IQVIA based on an array
of criteria. In Germany, the sampling methods used to select
physicians’ practices have been shown to be appropriate for
obtaining a population-representative database of primary
and specialised care [24].
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Figure 1. Timeline of COVID-19-related recommendations and measures in Germany.

The analysis included 2,447,356 patients aged 65 and
older who visited at least one of 1,095 GPs and internal
specialists or 960 specialist practices between January and
May 2020 or January and May 2019 in Germany. The
following specialist practices were included in this analy-
sis: gynaecologists (n = 244); orthopaedists (n = 163); neu-
rologists and psychiatrists (n = 155); ear, nose and throat
physicians (ENT; n = 146); dermatologists (n = 97); urol-
ogists (n = 86) and diabetologists (n = 69). These were all
available practices that routinely send data to the Disease
Analyzer database (IQVIA).

Study outcomes

The main outcomes of this study were the utilisation of
healthcare medical care services, represented by GP and
specialist consultations (face to face, telephone or video con-
tacts), specialist referrals (from one physician to another) and
hospital admissions, and the diagnosis of incident diseases
by the following: GPs and internal medicine specialists,
neurologists/psychiatrists and diabetologists. The following
ICD-10 diagnoses (International Statistical Classification
of Diseases and Related Health Problems) were used to
demonstrate the recognition of incident diseases in the dif-
ferent practices: dementia (F01, F03, G30 and F06.7), dia-
betes mellitus (E10–14), stroke including transient ischemic
attack (I63, I64, G45), epilepsy (G40), Parkinson’s disease
(G20, G21), depression (F32, F33), cancer (C00–C99),
chronic bronchitis and chronic obstructive pulmonary dis-
ease (COPD) (J42–J44), as well as myocardial infarction
(MI) (I21, I22) and coronary heart disease (I24, I25). All
diagnoses had to be initial diagnoses that had not previously
been documented by the practitioner to ensure that only
the initial detection of incident diseases was included in this
analysis.

Pre-pandemic and pandemic COVID-19 intervals in
Germany considered

The utilisation of healthcare services and that of incident
diseases recognised were demonstrated separately for each
month during the COVID-19 pandemic. According to Hol-
loway et al . [25], the pre-pandemic interval is characterised
by an investigation of first cases and the recognition of an
increased potential for ongoing transmission, corresponding
to February in Germany. The pandemic interval between
March and May was characterised by the initiation and
acceleration of the pandemic wave. In Germany, there were
less than 200 confirmed COVID-19 cases at the end of
February (pre-pandemic interval), but 50,000, 125,000 and
180,000 cases at the end of March, April and May (pandemic
interval), respectively. The number of confirmed cases per
day peaked at the beginning of April (6,561 new cases/-
day). A downward trend was then recorded, with just 178
confirmed cases per day at the end of May.

Statistical analyses

We used descriptive statistics to map the utilisation of health-
care services and recognition of incident diseases during
the COVID-19 pandemic in Germany. In order to assess
the changes in the utilisation of healthcare services and the
recognition of incident diseases, we compared the results
for 2020 with those for the corresponding periods 1 year
before (February–May 2019) and calculated the percentage
change between 2019 and 2020. Special circumstances in
2019, such as the wave of influenza that was averted in
2020, may bias the results of this analysis. We therefore
included a sensitivity analysis that compares the outcomes
of 2020 with the monthly average of the years 2017–2019.
The reporting of the results followed the STROBE guidelines
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[26]. Analyses were carried out using SAS version 9.4 (SAS
Institute Inc, Cary, NC).

Results

Patient characteristics

Patients were an average of 76.5 (standard deviation 8.4)
years old. The majority was female (53.1%). More than
one third of patients were suffering from diabetes (41%),
ischemic heart disease (39%) and depression (32%), respec-
tively. While there were no significant differences in age,
patients treated in 2020 were significantly more likely to be
male (48.1 versus 46.9%, P < 0.001) than those treated in
2019.

Changes in the utilisation of healthcare services
during the COVID-19 pandemic

The number of physician consultations was between ±0 and
−7% lower in February 2020 than in the same period in
2019. The decrease in consultations worsened in March (up
to −18%) and April (up to −40%), but this decrease was
mitigated in May (up to −23%). The utilisation of physi-
cians across the entire period decreased by 6% overall. The
smallest decrease was found for diabetologists (−1%), GPs
(−4%) and neurologists/psychiatrists (−5%), the largest for
ENT specialists (−21%). The magnitude of the decline
in consultation rates varied over time and specialty. While
consultations decreased for most specialist groups, there was
a moderate increase in GP (+15%), psychiatrist/neurologist
(+13%) and diabetologist (+12%) consultations in March,
shortly before lockdown measures were introduced. During
the contact ban, the relative change in consultations from
2019 to 2020 was −15% for GPs, −18% for neurolo-
gists/psychiatrists and −10% for diabetologists. The largest
decrease in consultations was found for ENT specialists in
April (−40%).

The overall volume of referrals from one physician to
another also decreased slightly in February 2020 compared
to the corresponding period in 2019 (up to −15%), followed
by a sharp downturn in March (up to −27%) and April (up
to −48%), and a slight recovery in May (up to −21%).
Specialist referrals decreased by −20% from February to
May across all practices. At the beginning of the COVID-
19 pandemic in February in Germany, only the number
of referrals by gynaecologists (+6%) and urologists (+5%)
increased; a steady decrease in referrals was documented for
all other specialists, which again was largest for ENT special-
ists (−48%) in April 2020, compared to the corresponding
months in 2019.

Hospital admissions also decreased, but much earlier and
more intensely (−39% overall). In February 2020, hospital
admissions decreased by up to −32% with the lowest values
documented for GPs and internal specialist practices. Again,
only ENT specialists demonstrated a diverging trend with

an increase of 3% in hospitalisations in February 2020 com-
pared to 2019. During the peak of the COVID-19 pandemic
in March and April, hospital admissions decreased by up to
−64% compared to 2019. In line with the number of con-
sultations and specialist referrals, there was a slight alleviation
in May 2020 (up to −50%). However, the level of hospital
admissions remained between −28 and −50%. Table 1 and
Figure 2 show the utilisation of healthcare services in medical
practices.

Recognition of incident diseases

The number of incident diseases recognised decreased
in February 2020. Diagnoses documented by GPs and
internal medicine specialists decreased by up to −11%
(MI) in February 2020. However, and in contrast to the
general downward trend, chronic heart diseases (+2%),
stroke (+5%), diabetes (+13%) and dementia (+2%)
were detected more frequently in February and March
2020 compared to 2019. The decreased number of incident
diseases diagnosed remained stable until the end of March,
with a nadir of −11% (depression), shortly before the
contact ban was introduced. However, the recognition of
incident diagnoses decreased significantly in April (up to
−38%) and also in May (up to −32%), although the figure
for May indicated a slightly smaller decrease. In an analysis
for specific diseases, dementia (−38%), diabetes (−38%),
stroke (−38%) and Parkinson’s (−32%) were diagnosed less
often in April and May 2020 than in the corresponding
months in 2019. Over the entire period, the number of
incident diseases detected decreased by 15, 16 and 18% at
GPs and internal specialists, neurologists/psychiatrists and
diabetologist practices, respectively. Thus, the recognition
of incident diseases decreased more intensely than the
frequency of consultations (versus −5, −6 and −2%,
respectively). Table 2 and Figure 2 represent the change in
the detection of different incident diseases.

Sensitivity analysis

The sensitivity analysis revealed the same results and
tendencies as the base case analysis. By comparing 2020 with
the average of 2017–2019 for each month separately, the
decrease of consultations, specialists’ referrals and hospital
admissions were slightly lower, especially due to a slight
increase of the outcomes in February, the months before
the lockdown. The sensitivity analysis is represented in
Supplementary Tables S2 and S3.

Discussion

This analysis provides valuable information on the utilisation
of healthcare services and the recognition of incident diseases
in primary and specialised care settings during the COVID-
19-related lockdown, demonstrating a tremendous decrease
during this period. Physician consultations, specialist refer-
rals and hospital admissions decreased slightly in February,
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Table 1. Utilisation of healthcare services during the COVID-19 pandemic in Germany in 2020 compared to corresponding
periods in 2019

Pre-pandemic intervala Pandemic intervala

Februaryb Marchc Aprild Maye ∑f

Utilisation of healthcare services, n (%) 2019 2020 Diff. (%) 2019 2020 Diff. (%) 2019 2020 Diff. (%) 2019 2020 Diff. (%) Diff. (%)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Numbers (n) in thousands
Number of consultations

GPs, internal medicine specialists 592.4 579.7 -2% 603.6 691.1 +15% 643 549 −15% 632 544 −14% −4%
Orthopaedists 53.0 52.6 −1% 52.8 45.8 −13% 55.1 37.8 −31% 57.4 46.3 −19% −16%
Diabetologists 29.0 29.0 0% 29.1 32.1 +12% 31.0 28.0 −10% 30.3 28.0 −8% −1%
Psychiatrists/neurologists 32.9 32.7 −1% 32.6 36.7 +13% 34.9 28.7 −18% 35.0 31.0 −12% −5%
Urologists 32.5 32.2 −1% 31.8 31.8 0% 32.0 26.1 −18% 33.7 29.3 −13% −8%
Dermatologists 32.0 29.9 −7% 33.1 28.6 −14% 31.4 21.0 −33% 32.8 27.1 17% −18%
ENT specialists 29.8 28.8 −4% 29.5 24.1 −18% 29.3 17.7 −40% 29.8 23.1 −23% −21%
Gynaecologists 16.3 16.1 −1% 16.6 16.0 −4% 16.2 11.8 −27% 17.7 14.3 −19% −13%

Specialists referrals
GP, internal medicine specialists 76.1 70.4 −7% 63.6 50.8 −20% 104.5 68.7 −34% 79.3 67.9 −14% −20%
Orthopaedists 7.7 7.5 −3% 7.2 5.5 −24% 8.9 5.3 −40% 8.4 6.9 −17% −22%
Diabetologists 6.1 5.7 −6% 5.2 4.3 −16% 7.8 5.0 −36% 6.3 5.0 −21% −21%
Psychiatrists/neurologists 1.9 1.9 +1% 1.8 1.3 −23% 2.3 1.4 −40% 2.1 1.7 −21% −22%

Urologists 5.5 5.1 −5% 5.7 4.8 −16% 5.4 4.0 −26% 5.6 4.1 −10% −14%
Dermatologists 5.2 5.0 −5% 5.1 4.4 −14% 5.2 3.1 −39% 5.3 4.4 −18% −19%
ENT specialists 2.4 1.9 −15% 1.9 1.4 −27% 2.5 1.3 −48% 2.3 1.8 −21% −28%
Gynaecologists 3.8 4.0 +6% 3.3 3.1 −7% 4.7 2.8 −41% 4.1 3.8 −8% −14%

Hospital admissions
GP, internal medicine specialists 8.3 5.7 −32% 7.9 4.4 −43% 9.1 4.9 −46% 8.3 4.5 −46% −45%
Orthopaedists 1.2 1.0 −14% 1.1 0.7 −36% 1.1 0.6 −51% 1.1 0.8 −30% −32%
Diabetologist 0.6 0.4 −29% 0.6 0.3 −49% 0.6 0.4 −39% 0.6 0.3 −50% −42%
Psychiatrists/neurologists 0.5 0.4 −19% 0.4 0.2 −46% 0.5 0.2 −52% 0.5 0.3 −42% −40%
Urologists 1.0 0.8 −18% 0.9 0.6 −29% 1.1 0.6 −41% 1.0 0.7 −28% −29%
Dermatologists 0.2 0.2 −14% 0.2 0.1 −51% 0.3 0.1 −64% 0.3 0.2 −45% −45%
ENT specialists 0.3 0.3 +3% 0.3 0.2 −24% 0.4 0.2 −44% 0.4 0.2 −34% −26%
Gynaecologists 0.3 0.2 −19% 0.2 0.2 −5% 0.3 0.1 −55% 0.3 0.2 −34% −31%

aAccording to Holloway et al. [25]. bFebruary: less than 200 SARS-CoV-2 infections. c50,000 at the end of March. d125,000 at the end of April. eMore than
180,000 at the end of May. fFebruary–May.

Table 2. Recognition of incident diseases during the COVID-19 pandemic in Germany in 2020 compared to 2019

Recognised incident disease, n (%) Pre-pandemic intervala Pandemic intervala

Februaryb Marchc Aprild Maye ∑
f

2019 2020 Diff. (%) 2019 2020 Diff. (%) 2019 2020 Diff. (%) 2019 2020 Diff. (%) Diff. (%)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
GP, internal medicine specialists
Diabetes 2,892 2,719 −6% 2,957 2,703 −9% 2,919 2,027 −31% 2,690 2,025 −25% −17%
Cancer 2,321 2,140 −8% 2,333 2,106 −10% 2,539 1,853 −27% 2,330 1,885 −19% −16%
Coronary heart disease 2,047 2,078 2% 2,127 1,964 −8% 2,205 1,644 −25% 1,956 1,536 −21% −13%
Dementia 1,467 1,383 −6% 1,561 1,429 −8% 1,710 1,380 −19% 1,544 1,254 −19% −13%
COPD 1,636 1,498 −8% 1,659 1,519 −8% 1,607 1,067 −34% 1,358 956 −30% −19%
Depression 1,484 1,427 −4% 1,607 1,438 −11% 1,668 1,271 −24% 1,505 1,260 −16% −14%
Acute stroke 711 667 −6% 723 757 5% 765 621 −19% 668 587 −12% −8%
Myocardial infarction 429 381 −11% 402 393 −2% 441 377 −15% 367 319 −13% −10%
Psychiatrists/neurologists
Dementia 768 690 −10% 612 627 2% 730 449 −38% 718 529 −26% −19%
Depression 726 668 −8% 626 598 −4% 549 445 −19% 597 457 −23% −13%
Parkinson 238 230 −3% 202 188 −7% 187 160 −14% 214 164 −32% −15%
Epilepsy 183 169 −8% 158 172 9% 170 120 −29% 148 115 −22% −13%
Acute stroke 126 109 −13% 138 104 −25% 113 70 −38% 122 87 −29% −26%
Diabetologists
Diabetes 655 742 +13% 668 637 −5% 593 367 −38% 582 467 −20% −11%

aAccording to Holloway et al . [25]. bFebruary: less than 200 confirmed SARS-CoV-2 infections. c50,000 at the end of March. d125,000 at the end of April. eMore
than 180,000 at the end of May. fFebruary–May.
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Figure 2. Overview of healthcare services utilised and incident diseases detected during the COVID-19 pandemic in Germany in
2020 compared to 2019.

worsened in March and April and recovered slightly in May
2020, coinciding with the upward and downward trends
in the number of confirmed COVID-19 cases in Germany.
While volumes of hospital admissions decreased earlier and
more intensely than physician consultations and specialist
referrals, there was only a slight decrease in the number
of incident diseases diagnosed in February, and this figure
remained stable until the end of March before dropping
tremendously in April and May. However, the decrease in
the detection of incident diseases was larger than that in the
utilisation of GP and specialist consultations. These results
were consistent with those from the sensitivity analyses,
demonstrating the robustness of our findings.

A number of studies have evaluated the impact of the
COVID-19 pandemic on the utilisation of hospital services
[17,19–21,27], demonstrating, in line with this study, a
remarkable reduction of hospital service capacities. It seems

that hospitals immediately followed the government’s rec-
ommendation to prepare for the pandemic by generating
emergency and, particularly, mechanical ventilation capac-
ities announced in mid-February 2020. However, less is
known about the utilisation of physician services during
the pandemic. Lu et al . [22] reported a significant drop
of up to −53% in the utilisation of physician services
during the SARS outbreak and showed that this decrease
was smaller than that in the utilisation of inpatient hospital
care services, which reached up to −82%. These tendencies
are in line with the findings of this study, demonstrating
that the utilisation of services by physicians dropped by
up to 40%, while hospital admissions declined considerably
more (up to −64%). However, the decline in the utilisation
of physician services and the number of specialist referrals
issued was still more pronounced during the peak of the
COVID-19 pandemic in Germany. The pandemic required
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organisational adjustments within physicians’ practices to
prevent the transmission and spread of COVID-19 [28].
Verhoeven et al . [15] highlighted that organisational changes
in practice management and consultation strategies were
quickly adopted in Belgium, with a major switch towards
telephone triage and telemedical consultations for COVID-
19-related and non-COVID-related problems. This was con-
firmed by Mangiapane et al . [29], who demonstrated that
the utilisation of new services such as remote telephone and
video consultation increased considerably in Germany and
that nearly 1 million additional consultations were held for
the medical evaluation of COVID-19-related symptoms as
recommended by the German College of General Practition-
ers and Family Physicians.

Furthermore, GPs thought that they were at a higher
risk of contracting SARS-CoV-2 themselves, with the effect
that they would be quarantined and would subsequently
no longer be able to maintain primary care. Even more
than getting ill themselves, GPs were concerned that they
might become virus transmitters and put their patients at
risk [15]. These are all good arguments in favour of the
absolute necessity of reducing the number of consultations,
ideally by cancelling or postponing unnecessary treatments
and consultations. These concerns are also reflected in the
results of the present study. We found the largest decrease in
consultations and referrals issued for ENT specialists, who
are exposed to a higher risk of becoming transmitters of
the virus due to the nature of treatments of the throat and
upper airways, the areas where the highest virus load is found.
Furthermore, at the beginning of the pandemic, the German
College of General Practitioners and Family Physicians rec-
ommend treating patients with serious illnesses or infections
in hospitals and not in ambulatory practices, separating
infected from the non-infected patients in physician prac-
tices, avoiding or postponing unnecessary treatments in the
practices and reducing home visits, especially nursing home
visits [30]. Such organisational adjustments automatically
lead to reduced consultation rates and treatment capacities.

However, the demonstrated decrease is not only caused
by organisational adjustments according to the recommen-
dations for practices and the perception and burden of the
physician specialists. Patients themselves have likely pro-
moted decreasing trends. The acceleration of COVID-19
cases in China in December 2019 and Italy in January
2020 was widely reported in the worldwide press. When
the first studies reported that older people are at a higher
risk of complications in the clinical course of COVID-19
and are more likely to die [9,31], the older population
became aware and very concerned about the seriousness of
the situation. Betsch [32] revealed that more than 70%
of the population were (very) concerned about COVID-
19 at the beginning of March and hence very early on in
the COVID-19 pandemic. Therefore, it can reasonably be
assumed that the sharp and unprecedented decrease was
caused by patients’ and physicians’ concerns, in combina-
tion with the organisational adjustments of the healthcare
sector.

Kostev et al . [33] furthermore demonstrated that the
prescription rate of cardiovascular and diabetes therapies
increased significantly before the COVID-19 lockdown in
Germany and that the increase was largest for the age group
18–40 years and smallest in patients aged 80 years or older.
The tremendous decrease in April and May in our analysis
is likely not generalisable to the entire population, including
the younger population. However, receiving less likely con-
tinued treatments and diagnoses of incident diseases could
have a significant impact on the health of older populations.
Therefore, further research is needed to reveal whether or not
and if yes how intensively the older population was more
severely affected by the COVID-19 pandemic.

However, the decrease in the recognition of incident
diseases was twice as large as the decrease in the utilisa-
tion of GPs and specialists, demonstrating a significant risk
of late diagnoses and consequently delayed initiation of
evidence-based treatment and care, which could result in
adverse patient-related outcomes. Mangiapane et al . [29]
demonstrated that remote telephone and video consultation
increased considerably in Germany during the lockdown.
Such consultations were included in our analyses as well.
It can be assumed that the reduced consultation rate in
combination with a higher percentage of remote telephone
or video consultation makes it more difficult for practitioners
to detect new incident diseases as compared to the com-
mon and in-person face-to-face consultations. However, it
remains to be seen whether the downturn in the detection of
incident diseases will be partly compensated for by an upturn
later this year or whether it will result in adverse patient-
related outcomes such as higher levels of disease-specific
hospitalisation or mortality rates. Further research is needed
to analyse the possible compensatory effects and their impact
on important patient-specific outcomes. Given the possi-
bility of a second pandemic wave, strategic considerations
are urgently needed regarding how to implement a strategy
to maintain diagnosis, treatment and care for the older
population during lockdowns. This includes the conditions
experienced by older people during the pandemic, char-
acterised by social isolation, which could cause additional
serious mental health problems [12,34]. Therefore, further
research is needed to analyse the upcoming consequences
of COVID-19 social distancing measures. Evidence should
be used to guide governmental action in mitigating the
mental and physical health consequences of the COVID-19
lockdown.

Limitations

The data documentation may be less accurate than usual due
to the organisational challenges faced by physician practices
and the circumstances during the COVID-19 pandemic.
Moreover, it is not possible to assess the extent to which
emergency, urgent and deferrable services have been pro-
vided within the available diagnostic categories. This con-
siderably limits an assessment of whether the appropriate
priorities for diagnosis and treatment strategies have been
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followed in the individual medical practices in view of the
high-risk situation and the lockdown. In addition, special
circumstances in 2019, such as the wave of influenza that
was averted in 2020, may have biased the results. Finally, the
database does not allow for the establishment of a patient-
related connection between different specialists. Therefore,
double reporting of patients’ diagnoses cannot be precluded.

Conclusion

COVID-19 poses novel challenges for global primary and
secondary care provided by GPs and specialists, maintaining
routine care of multimorbid older patients to avoid
deterioration of health status as well as excess morbidity
and mortality. The novel and COVID-19-related challenges
required organisational changes in practice management and
consultation strategies that aimed to avoid or postpone
unnecessary consultations, especially with older patients
who are most at risk of COVID-19, and to increase remote
telephone and video consultation. As a result, physician
consultations, specialist referrals and hospital admissions
decreased tremendously during the COVID-19 lockdown.
In particular, the decrease in the detection of incident
diseases was larger than the consultation rate, probably
caused by a tremendous increase in the proportion of remote
telephone and video compared to in-person consultations
during the lockdown. It is of vital importance to analyse
compensatory effects, like an increased consultation and
disease detection rate, probably emerging subsequently after
COVID-19-related lockdowns, as well as long-term effects of
the altered utilisation and disease detection rate in the older
population.

Supplementary Data: Supplementary data mentioned in
the text are available to subscribers in Age and Ageing online.
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