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Purpose: Fear of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection and lockdown measures may have an
impact on health care utilization particularly for people with chronic diseases. We investigated changes in outpatient utilization
behavior in pandemic phases among people with selected chronic diseases in Germany.

Methods: The nationwide population-based telephone surveys German Health Update (GEDA) 2019/2020 (April 2019 to
September 2020) and GEDA 2021 (July to December 2021) covered 4 out of 7 pandemic phases from the pre-pandemic to the 4th
pandemic wave. Data on hypertension, diabetes and major cardiovascular diseases (CVD) in the past 12 months and visiting a general
practitioner (GP) or a specialist (excluding dentist) in the past 4 weeks was collected using a standardized questionnaire. Proportions
and odds ratios were derived from logistic regression models adjusted for age, sex, education and federal states.

Results: Among 27,967 participants aged >16 years, 8,449, 2,497 and 1,136 individuals had hypertension, diabetes and major CVD.
Participants with these chronic diseases visited a GP or specialist significantly more often than the overall study population,
irrespective of pandemic phases. Compared to the pre-pandemic phase, a significant reduction in specialist-visiting was found in
the first pandemic wave among people with hypertension (34.3% vs 24.1%), diabetes (39.5% vs 25.5%) and major CVD (41.9% vs
25.6%). GP-visiting was lower only among people with hypertension (53.0% vs 46.0%). No difference in GP or specialist visiting was
found in the 4th pandemic wave compared to the pre-pandemic phase.

Conclusion: The observed decrease particularly in specialist utilization among people with the selected chronic diseases at the
beginning of the pandemic was not observed for the second half of 2021 despite the ongoing pandemic. Further studies are required to
examine whether the temporary changes in the utilization of ambulatory health care have affected the disease management of people
with chronic diseases.
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Introduction

The COVID-19 pandemic caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has impacted all
sectors of society, especially healthcare systems. It not only posed a direct health threat to infected patients, but it also
had a negative impact on people with chronic non-communicable diseases (NCDs).' > At the initial phase of the
pandemic, strict contact restrictions, including social distancing, closure of public facilities, and stay-at-home orders

among other measures, were implemented in many countries as part of the non-pharmaceutical measures to contain the
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spread of SARS-CoV-2. Further, clinical care and public health resources and capacities had to be reallocated with a shift
from non-COVID-19 to COVID-19 patients given the unprecedented surge in COVID-19 cases. These measures
impaired the accessibility of health services for people with NCDs. Furthermore, people with certain pre-existing
NCDs,* such as hypertension,’ heart disease,’ and diabetes,”® were found to be at increased risk for severe illness
and death from COVID-19. Fear of being infected with SARS-CoV-2 may have discouraged at-risk individuals from
using health care services, such as hospitals and out-patient facilities, where infected and non-infected people come
together in close conditions.

Consequently, a considerable decrease in the utilization of health services including non-COVID-19 medical admis-
sions, emergency department visits as well as outpatient visits has been observed in many countries at the earlier stage of
the pandemic."''* For example, the number of visits to ambulatory care providers across all 50 states in the US had
decreased by nearly 60% in April 2020."> According to a rapid review of more than 500 studies concerning the early
impact of COVID-19 on health service use, in-person outpatient care utilization fell by an average of 56% overall, with
a range of 10% to 91%.'* The World Health Organization (WHO) global pulse survey on the continuity of essential
health services indicated that health systems worldwide have still, ie more than two years after the outbreak, not
recovered from the acute phase of the pandemic and that COVID-19 is still affecting essential health services in almost
all countries."'®

Chronic NCDs including cardiovascular diseases, cancer, diabetes and chronic respiratory diseases are the leading
causes of death globally and together account for about 80% of mortality.'” Limited and disrupted accessibility to
healthcare services may have compromised continuous medical care for disease management of these NCDs, raising
concern about the long-term health impact and mortality of people with chronic diseases.'®

Outpatient care provided by general practitioners (GPs) and specialists plays a critical role in the management of
chronic diseases. Most previous studies examining the use of outpatient services focused on the period before and after
the COVID-19 outbreak or before and after the implementation of containment measures in 2020."'*° Our own previous
studies found a significant decrease both in GP and specialist visits in the general population®' and a significant decrease
in visits to specialists but not to GPs among people with known diabetes during the first wave of COVID-19 in 2020.%
However, the pandemic has gone through multiple phases worldwide. In Germany, during the first wave of COVID-19
(March 2 to May 17, 2020), the first lockdown was imposed on March 22, 2020** and was phased out in early May.
During the second wave of COVID-19 (September 28, 2020 to February 28, 2021), a partial lockdown (lockdown light)
was announced in early November 2020,>* followed by a stricter lockdown in early January 2021. In the third wave
(February 29, 2021 to June 13, 2021), a strategy of mass rapid testing for COVID-19 and mandatory quarantine was
pursued, while vaccination was initially offered to risk groups (such as older adults) and later to all adults. In the fourth
wave (August 2, 2021 to December 26, 2021) and the fifth wave (December 27, 2021 to May 29, 2022), a nationwide
campaign for mass vaccination and booster vaccination was promoted and a so-called 3G-rule was applied, according to
which people who have been vaccinated (Geimpft), recovered (Genesen) or tested (Getestet) for infection had access to
most public facilities.”>*® As the described phases of pandemic corresponded to different COVID-19 containment
measures and prevention strategies, different effects on the use of healthcare services may have occurred. During the
strict lockdown, when on-site outpatient visits were limited, a dramatic increase in telemedicine including telephone
consultations and virtual visits has been observed.’’ 2 So far, few population-based studies have examined how
healthcare utilization developed across different waves of the pandemic and if it returned to the pre-pandemic level in
spite of the ongoing pandemic.>*

Further, few previous studies differentiated between people with different chronic diseases when examining health
service utilization." However, diabetes was one of the conditions reported to be most impacted by the reduction in
healthcare resources.” Hypertension is a key modifiable risk factor and the most common comorbidity of cardiovascular
diseases. In addition, diabetes and hypertensive heart diseases belong to the ambulatory care sensitive conditions
(ACSCs), for which effective and timely access to outpatient care can help to prevent complications and
hospitalizations.**** Based on national survey data from Germany, 8.9% and 5.8% of adults reported the presence of
a known diabetes mellitus and coronary heart disease in 2019/2020, respectively,’ and 31.8% had a physician-diagnosed
hypertension in 2014/2015.° Monitoring the use of outpatient services during the pandemic among people with these
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highly prevalent diseases helps to understand the lasting impact of the pandemic on health care and to inform health
policymakers and stakeholders.

In the present study, we therefore aim to address the following questions: 1) How has the use of GP services
(including telephone consultation) and specialist services developed among people with selected cardiometabolic
diseases, namely hypertension, major cardiovascular diseases (CVD) and diabetes, across pandemic phases in
Germany? 2) Did the use of outpatient services return to the pre-pandemic level and when did this occur? 3) Are
there any differences in the development of outpatient service use between population subgroups?

Materials and Methods

Study Design

The included German Health Update (GEDA) studies are designed as nationwide cross-sectional telephone surveys
aiming to provide information on the current health status of adults living in Germany. GEDA studies are conducted as
part of health monitoring of the Robert Koch Institute (RKI) at multi-year intervals since 2008.>” GEDA 2019/2020,
which incorporates the European Health Interview Survey (EHIS),*® was carried out between April 2019 and
September 2020 among individuals aged >15 years with a permanent private household residency in Germany. The
design and sampling methods of GEDA 2019/2020-EHIS have been described in detail elsewhere.*® Briefly, GEDA
2019/2020-EHIS used the established dual-frame method to generate random samples of telephone numbers at the
national level, considering both landline and mobile phone numbers of all potentially reachable private households in
Germany. The response rate (RR3) based on the standards of the American Association for Public Opinion Research
(AAPOR) was 21.6%.>” With a similar study design and sampling procedure, GEDA 2021 was conducted as monthly
cross-sectional samples between July 2021 and December 2021 among individuals aged >16 years (month-specific RR3
was between 17.6% and 22.5%, unpublished data*®). Both GEDA 2019/2020-EIHS and GEDA 2021 were approved by
the RKI’s Data Protection Officer and by the Ethics Committee of the Charité —Universitétsmedizin Berlin (application
number EA2/070/19). Verbal informed consent was obtained from all the participants prior to the interview.

Study Population

A total of 23,001 individuals aged >15 years and 5,030 individuals aged >16 years participated in the GEDA 2019/2020-
EHIS and GEDA 2021, respectively. For the present study, participants aged >16 years were included (22,937 in GEDA
2019/2020-EHIS and 5,030 in GEDA 2021, Table 1). On average, 1,165 (minimum: 394, maximum: 1,830) participants
were interviewed each month.

Data Collection

Participants of GEDA 2019/2020-EHIS and GEDA 2021 were interviewed via structured computer-assisted telephone
interviews (CATI). For both surveys GEDA 2019/2020-EHIS and GEDA 2021, a questionnaire was developed by RKI
public health scientists.*' The telephone interviews were conducted by an external market and social research institute in
Germany, USUMA GmbH, which specializes in collecting data via telephone interviews. The telephone interviews were
carried out from Monday and Friday (from 8:30 a.m. to 9:00 p.m.) and on Saturday (from 10:00 a.m. to 3:00 p.m.) in
a telephone studio, starting from mid-March 2020 in accordance with the applicable COVID-19 measures. Initial contact
with potential interviewees usually took place between 2:30 p.m. and 9:00 p.m. On average, 4.3 calls were necessary to
complete an interview, which took around 40 minutes. Throughout the survey process, employees from the RKI provided
continuous supervision and comprehensive field monitoring.*”

Definition of Indicators

Utilization of Outpatient Health Care Services

Participants were asked “How often have you consulted a general practitioner in the last 4 weeks for advice, an
examination or treatment?”. This question was accompanied by the following note: “Please include visits to medical
practices, home visits and consultations provided over the telephone”. Data on visits to a specialist was collected using an
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Table | Characteristics of the Study Population from the Nationwide Surveys GEDA 2019-2021 by Different Phases of the COVID-19
Pandemic in Germany

Pandemic Phase Pre-Pandemic Ist Pandemic Summer Plateau 4th Pandemic Total
Phase Wave 2020 Wave
Available calendar weeks 147 wk, 2019-9" wk, 10%-20% wk, 215-36™ 26™-52% wk, 2021
(wk), year 2020 2020 wk, 2020
N 13,706 3,874 5,357 5,030 27,967
% [95% Cl] % [95% CI] % [95% Cl] % [95% Cl] % [95% Cl]
Sex
Men 49.0 [47.7-50.3] 48.5 [46.0-50.9] 49.4 [47.0-51.7] 49.0 [46.9-51.1] 49.0 [48.1-49.9]
Women 51.0 [49.7-52.3] 51.5 [49.1-54.0] 50.6 [48.3-53.0] 51.0 [48.9-53.1] 51.0 [50.1-51.9]
Age group, years
16-29 17.1 [16.1-18.2] 16.4 [14.4-18.6] 16.5 [14.7-18.6] 16.3 [14.5-18.2] 16.8 [16.0-17.5]
3044 21.9 [20.8-23.0] 21.5[19.4-23.7] 22.4 [20.3-24.7] 22.4 [20.6-24.3] 22.0 [21.2-22.9]
45-64 34.7 [33.6-35.9] 35.1 [32.8-37.5] 34.4 [32.2-36.6] 35.0 [33.0-37.0] 34.8 [33.9-35.6]
65-79 18.2 [17.3-19.1] 18.6 [16.9-20.4] 18.6 [17.0-20.2] 17.7 [16.4-19.2] 18.2 [17.6-18.9]
80+ 8.1 [7.4-8.9] 8.4 [7.0-10.0] 8.1 [7.0-9.4] 8.6 [7.5-9.7] 82 [7.7-8.7]
Educational level
Primary 18.7 [17.5-19.9] 19.4 [17.1-21.9] 18.3 [16.2-20.6] 18.7 [16.7-20.9] 18.7 [17.8-19.6]
Middle 56.5 [55.3-57.8] 56.2 [53.8-58.7] 56.6 [54.2-58.9] 56.0 [53.8-58.1] 56.4 [55.5-57.3]
High 24.8 [24.0-25.7] 24.4 [22.7-26.1] 25.2 [23.5-26.9] 25.3 [23.9-26.8] 24.9 [24.3-25.6]

Chronic disease in the last |

2 months

Hypertension
Major CVD
Diabetes

26.5 [25.4-27.7]
46 [4.0.5.2]
8.9 [8.2-9.7]

26.4 [24.3-28.6]
34 [2.6-44]
8.3 [7.0-9.8]

26.8 [24.8-28.9]
4.1 [33-52]
9.3 [8.1-10.7]

28.5 [26.7-30.4]
3.5 [2.8-43]
7.7 [6.7-89]

26.9 [26.1-27.7]
4.1 [3.8.4.5]
87[8.2-92]

Notes: Major cardiovascular diseases (CVD): any myocardial infarction/stroke or chronic complaints as a result of myocardial infarction/stroke in the last 12 months. Missing
data for educational level n=85 (0.3%), hypertension n=86 (0.3%), major CVD n=38 (0.1%), diabetes n=38 (0.1%).

adapted version of the same question and was accompanied by the following note: “This does not include visits to
a dentist or general practitioner”. The answers provided by the participants as number of physician contacts were used to
create two dichotomous variables with regard to visiting a GP or a specialist in the last 4 weeks prior to the interview
(yes/no).

Hypertension, Major CVD and Diabetes

Participants with selected chronic diseases, ie hypertension, major CVD, and diabetes in the last 12 months were
identified using answers from the question “Have you had any of the following illnesses or complaints in the last 12
months?” both in GEDA 2019/2020-EHIS and GEDA 2021. For answering this question, a list of diseases and conditions
was provided, which included hypertension, myocardial infarction (including chronic complaints as a result of myocar-
dial infarction), stroke (including chronic complaints as a result of stroke), and diabetes (not including gestational
diabetes). Those who answered with “yes” were classified as having hypertension, major CVD (ie myocardial infarction
and/or stroke) and diabetes.

Pandemic Phase
The pandemic in Germany has been retrospectively divided into specific phases based on epidemiological parameters like
COVID-19 positive rate, R-score, 7-day incidence and the proportion of severe respiratory illnesses with COVID-19
diagnosis in hospitals.”® Up to the end of 2021 these phases are defined as follows:

Phase 0: pre-pandemic (up to the 9th week of 2020, March 1, 2020);
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Phase 1: the first wave of COVID-19 (10th—20th week of 2020, March 2—May 17, 2020);

Phase 2: summer plateau 2020 (21st-39th week of 2020, May 18—September 27, 2020);

Phase 3: the 2nd wave of COVID-19 (40th week of 2020-8th week of 2021, September 28, 2020-February 28, 2021);

Phase 4: the 3rd wave of COVID-19 (9th week of 2021-23rd week of 2021, February 29-June 13, 2021);

Phase 5: summer plateau 2021 (24th week of 2021-30th week of 2021, June 14—-August 1, 2021);

Phase 6: the 4th wave of COVID-19 (31st week of 2021-51st week of 2021, August 2—December 26, 2021);

Phase 7: the 5th wave of COVID-19 (52nd week of 2021-21st week of 2022, December 27, 2021-May 29, 2022).

The interview dates of GEDA 2019/2020-EHIS participants (14th calendar week of 2019 to 36th calendar week of
2020) fall into the first 3 pandemic phases, ie phase 0-2, while the interview dates of GEDA 2021 participants (26th to
52nd calendar weeks 2021) fall largely into the phase 6, ie the 4th pandemic wave (including a small part of participants
falling into phase 5 or phase 7).

Statistical Analysis
Statistical analyses were performed using Stata (version 17, StataCorp, U.S.). A weighting factor was used throughout the
analysis, which considered design weights (selection probability for landlines and mobile phones) and corrected
deviations of the distribution by sex, age, federal state and district type from the structure of the general population as
of 31 December 2019 (for GEDA 2019/2020-EHIS) and of 31 December 2020 (for GEDA 2021) as well as the
distribution by education level in the micro-census 2017 (for GEDA 2019/2020-EHIS) and 2018 (for GEDA 2021)
according to the International Standard Classification of Education (ISCED).*® In the present study, we reported weighted
percentages and unweighted absolute numbers.

Descriptive statistics were calculated to assess sample characteristics, overall, by pandemic phase, and by GP and
specialist visits. Odds ratios (OR) and 95% confidence intervals (CI) were obtained from logistic regression models,
which were fitted with use of health service, ie visiting a GP or a specialist in the last 4 weeks as dependent variable and

pandemic phases as independent variable. Based on our previous analyses,?'?%?

we considered age, sex, educational
level and federal states as covariables as they are closely associated with health service use and selected chronic diseases
in Germany. For each logistic model, we additionally tested the interactions of the pandemic phase with age, sex and
educational level and report significant interactions only. The models allow the estimation of adjusted proportions for the
utilization of GP and specialists services.

The proportion of missing observations was overall very low (<1%). Among 27,967 individuals included in the
present study, n = 89 (0.3%) and n = 133 (0.5%) had missing data for visiting a GP and a specialist, respectively. In
addition, the numbers of participants with missing data on chronic disease or covariable were n = 86 (0.3%) for
hypertension, n = 38 (0.1%) for major CVD and for diabetes, n = 85 (0.3%) for education (ISCED), and n = 47
(0.2%) for federal states. Due to the large sample size and the low proportions for missing observations, those with
missing data were excluded from the descriptive analyses by pairwise deletion (ie any missing observations in the two
variables) and from the multivariable analyses by listwise deletion (ie any missing observations in all variables).

To consider possible seasonal variation in the utilization of outpatient health services, eg low utilization due to
summer vacations, we performed sensitivity analyses to compare identical seasonal periods in the pre-pandemic and
pandemic phases: to examine the difference in health service utilization between phase 1 and the pre-pandemic, the pre-
pandemic phase was redefined with the same calendar weeks as in phase 1 (week 14 to 20 of 2019 as the reference) and
compared with available data from phase 1 (week 14 to 20 of 2020). Similarly, we redefined the pre-pandemic phase with
the same calendar weeks as in phase 6 (week 26 to 52 of 2019 as the reference in comparison with week 26 to 52 of
2020).

Results

Table 1 shows the characteristics of the study sample. Of 27,967 individuals, 13,706, 3,874, 5,357 and 5,030 individuals
were interviewed during the pre-pandemic phase, the first pandemic wave in 2020, the summer plateau in 2020, and the
4th pandemic wave in 2021, representing 49.0%, 13.9%, 19.2% and 18.0% of the study population, respectively. The
mean age of the overall study population was 50.8 years; nearly half (49.0%) of them were male; and 26.9%, 4.1% and
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8.7% reported hypertension, major CVD, and diabetes in the last 12 months, respectively. No differences in the
distribution of sex, age group, educational level and the prevalence of selected chronic diseases were found across the
sample subgroups for the different pandemic phases.

Table 2 shows GP and specialist visits in the past 4 weeks by sociodemographic variables and the selected chronic
diseases. Overall, women visited a GP (37.8% vs 33.5%) and specialist (28.3% vs 21.1%) more often than men. Both GP
and specialist visits increased along with age. The proportion of individuals who visited a GP rose from 27.1% among
those under 30 years to 45.3% among those aged 80 years and over, while the proportion of individuals who visited
a specialist rose accordingly from 17.4% to 26.9%. Individuals with a high educational level visited a GP less often,
whereas they visited a specialist more often than individuals with a primary or middle educational level. Consistently,
individuals with hypertension, diabetes and major CVD were more likely to visit a GP or a specialist than those without
these conditions (Table 2).

After adjustment for sex, age groups, educational level and federal states, individuals with hypertension, major CVD,
and diabetes still visited a GP or specialist significantly more often than the general population irrespective of pandemic
phases (Figure 1). Compared to the pre-pandemic phase, a significant reduction in specialist visits was found in the
general population and among people with hypertension, major CVD and diabetes in the first pandemic wave, whereas
GP visits were significantly lower in the general population and among people with hypertension, but not among people
with major CVD (p = 0.053) or with diabetes (p = 0.634). While in the general population GP or specialist visits were
still significantly lower during the summer plateau 2020, no such differences were found among people with the selected
chronic diseases. In the 4th pandemic wave, no significant differences in GP or specialist visits were observed, overall or
for people with the selected diseases (Table 3 and Figure 1).

Table 2 Outpatient Health Service Utilization Among Adults by Sociodemographic Characteristics and
Selected Chronic Diseases Based on the Nationwide Surveys GEDA 2019-2021

Visiting A General Practitioner | Visiting A Specialist In
In The Past 4 Weeks The Past 4 Weeks

% [95% CI]

% [95% CI]

Sex
Men
Women
Age group, years
16-29
3044
45-64
65-79
80+
Educational level
Primary
Middle
High
Chronic disease in the last 12 months
Hypertension
No hypertension
Major CVD
No major CVD
Diabetes
No diabetes

33.5 [32.2-34.7]
37.8 [36.5-39.0]

27.1 [24.8-29.5]
27.6 [25.7-29.6]
37.7 [36.2-39.1]
457 [43.8-47.6]
453 [42.1-48.5]

40.7 [38.0-43.4]
35.4 [34.3-36.6]
32.4 [31.2-33.6]

50.6 [48.9-52.4]
30.1 [29.1-31.1]
65.0 [60.4-69.3]
34.4 [33.5-35.3]
62.9 [59.8-65.8]
33.0 [32.1-33.9]

21.1 [20.1-22.2]
28.3 [27.1-29.4]

17.4 [15.5-19.4]
20.1 [18.5-21.8]
27.5 [26.2-28.8]
31.3 [29.5-33.1]
26.9 [24.3-29.8]

23.5 [21.3-25.9]
24.5 [23.5-25.5]
26.1 [25.1-27.2]

32.2 [30.7-33.9]
22.0 [21.2-22.9]
38.3 [34.0-42.8]
242 [23.4-25.0]
36.0 [33.1-39.0]
237 [22.9-24.5]

Notes: Major cardiovascular diseases (CVD): any myocardial infarction/stroke or chronic complaints as a result of myocardial
infarction/stroke in the last 12 months. Missing data for educational level n=85 (0.3%), hypertension n=86 (0.3%), major CVD
n=38 (0.1%), diabetes n=38 (0.1%).
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Figure | Outpatient health service utilization among adults overall and adults with selected chronic diseases by different phases of the COVID-19 pandemic in Germany
based on the nationwide surveys GEDA 2019—2021.

Notes: Percentages and 95% confidence intervals were adjusted for sex, age groups, educational level and federal states and weighted to the German national population of people
aged 216 years. Major cardiovascular diseases (CVD): any myocardial infarction/stroke or chronic complaints as a result of myocardial infarction/stroke in the last 12 months.

For GP visits, significant interactions were observed between pandemic phase and age for individuals with
major CVD (p = 0.013) and diabetes (p = 0.022). Accordingly, further analysis revealed that in the first pandemic
wave, elderly individuals with major CVD (30.4% vs 54.5% vs 61.1% for age group 80+ vs 65-79 vs <65 years)
and diabetes (41.7% vs 59.8% vs 71.1% for age group 80+ vs 65-79 vs <65 years) visited a GP less often than
younger ones. Significant interactions were also found between pandemic phase and sex for individuals with major
CVD (p = 0.037) and between pandemic phase and educational level for those with diabetes (p = 0.030). Further

Table 3 Outpatient Health Service Utilization Among Adults Overall and Adults with Selected Chronic Diseases by Different Phases
of the COVID-19 Pandemic in Germany Based on the Nationwide Surveys GEDA 2019-2021

Pandemic Phase Pre-Pandemic Phase I'st Pandemic Summer 4th Pandemic

Woave 2020 Plateau 2020 Wave 2021

Available calendar 14" wk, 2019-9*" wk, 107201 wk, 21%-36"" wk, 26521 wk,

weeks (wk), year 2020 2020 2020 2021

OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI]
Visiting a general practitioner in Overall (N=27,967) reference 0.82 [0.72-0.92] 0.84 [0.75-0.94] 0.95 [0.86—1.06]
the past 4 weeks Hypertension (n=8,449) reference 0.75 [0.60-0.93] 0.85 [0.70-1.05] 0.85 [0.71-1.02]
Major CVD (n=1,136) reference 0.57 [0.32-1.01] 1.09 [0.63-1.89] 1.01 [0.60-1.72]
Diabetes (n=2,497) reference 0.91 [0.62—1.34] 1.07 [0.75-1.54] 0.79 [0.55-1.12]
Visiting a specialist in the past 4 Overall (N=27,967) reference 0.68 [0.60-0.78] 0.75 [0.66-0.85] 0.97 [0.87-1.09]
weeks Hypertension (n=8,449) reference 0.60 [0.48-0.76] 0.83 [0.68-1.03] 0.99 [0.82-1.20]
Major CVD (n=1,136) reference 0.46 [0.26-0.81] 0.66 [0.39-1.12] 0.93 [0.57-1.51]
Diabetes (n=2,497) reference 0.51 [0.35-0.76] 0.78 [0.54-1.13] 0.82 [0.58—-1.15]

Notes: Major cardiovascular diseases (CVD): any myocardial infarction/stroke or chronic complaints as a result of myocardial infarction/stroke in the last 12 months. Odds
ratios (OR) with 95% CI (confidence intervals) were derived from logistic regression models adjusted for sex, age groups, educational level and federal states, and weighted
to the German national population of people aged 216 years. Bold figures denote statistical significance at p <0.05 in comparison with pre-pandemic phase.
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analysis showed that in the 4th pandemic wave, women with major CVD visited a GP less often than men (56.2%
vs.72.7%), and among individuals with diabetes, those with a low educational level were less likely to visit a GP
than those with a high educational level (47.1% vs 59.1% vs 67.8% for low vs middle vs high educational level).

For specialist visits, a significant interaction between pandemic phase and education level was observed for individuals
with major CVD (p = 0.038 for high vs low educational level in the first wave and p = 0.004 for middle vs low educational
level in the 4th pandemic wave). While no difference was found by educational level with regard to specialist visits in the
pre-pandemic phase (49.2% vs 37.1% vs 46.0% for low vs middle vs high educational level), educational differences were
noted in the first wave (10.0% vs 25.8% vs 44.0%) and in the 4th pandemic wave (12.9% vs 49.6% vs 39.5%).

Sensitivity analyses using truncated identical seasonal periods in the pre-pandemic and pandemic phases revealed no
changes in the statistical significance both in the general population and among people with the selected chronic diseases
(data not shown).

Discussion

Main Findings

In this population-based study, we found that outpatient GP visits among people with hypertension and specialist visits
among people with all of the selected chronic diseases declined considerably in the first wave of the pandemic compared
with the pre-pandemic. While GP or specialist visits in the general population were still significantly lower in the summer
plateau 2020 compared to the pre-pandemic phase, no difference in GP or specialist visits was found in the summer
plateau 2020 among people with the selected chronic diseases. No difference was found for any group in the 4th
pandemic wave compared to the pre-pandemic phase, suggesting that in spite of the ongoing pandemic at the end of
2021, outpatient GP and specialist visits had returned to the pre-pandemic level.

Comparison with Other Studies
It is not unexpected that the use of outpatient health care declined in the first pandemic wave in the general population
and among people with selected chronic diseases. In March 2020, the German government in agreement with the federal
states decided to implement comprehensive containment measures for infection control including strict contact restric-
tions and closure of most public facilities (the first lockdown).?'** While visits to hospitals and doctor’s office were
strictly limited, measures were taken to strengthen intensive care and ventilation capacities for COVID-19 patients, such
as postponing planned procedures for non-COVID-19 patients.*? These measures were gradually phased out between the
end of April 2020 and the end of October 2020, but were put in place again in November 2020 with essential public
facilities remaining open (“slight” lockdown).?'?*** The lockdown measures imposed during the first wave of the
pandemic played a decisive role for the decline in utilization of outpatient health services and impaired also the
accessibility of outpatient health care. In a population-based study conducted in four out of the most affected munici-
palities at the early pandemic stage in Germany showed that about one-third of the respondents gave up at least one of the
health care services after the introduction of the containment measures.** Cancellation of specialist check-ups (11.8%)
was the second most frequently report after the cancellation of dental check-ups (15.2%), while cancellation of GP
check-ups was less often (5.8%).** Consistent with our findings, a substantial reduction in the number of consultations
with GPs was found in a longitudinal observational study based on standardized interviews to GPs in the area around
Hamburg.** The mean number of GP consultations decreased by 49.0% from about 200 consultations per week in the
time before the COVID-19 pandemic (defined as June 2015 to April 2017) to about 102 consultations per week during
the first lockdown (defined as April to July 2020).** In an analysis of more than 2 million patients aged 65 years and
older who visited GPs and internal specialists or specialist practices in Germany, physician consultations were found to
decrease slightly in February (—2%), increase in March (+9%), but decrease markedly during the first lockdown in April
(—18%) and May (—14%) of 2020 compared with the same periods in 2019.%

The decline in the utilization of outpatient health care services was also observed universally with no clear patterns by
income group or pandemic intensity.'”'" For example, the total number of outpatient visits decreased nationally by 9.4%
in South Korea and by 40.5% in Mexico after the declaration of a pandemic by the WHO on 11 March 2020.'° In
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countries of the WHO South East Asia Region, health provision for cancers and cardiovascular diseases including
outpatient services declined by more than 40% compared to the pre-pandemic period.'' In the US, outpatient office visits
dropped dramatically after the outbreak of the pandemic, increased gradually after bottoming out in early of April 2020,
but remained below pre-pandemic levels up to October 2020.**7 In the last three months of 2020, outpatient visits
remained fairly stable and did not differ from the baseline of March 1, 2020 despite the increase in COVID-19 cases
according to data on visits to more than 50,000 providers across all 50 US states.'> Alike, in a cross-sectional study
conducted in autumn 2020 in Lombardia (Italy), 22.4% of older adults decreased GP visits and 12.3% decreased
outpatient visits, while 21.5% increased telephone contacts with the GPs compared to the year before.*® In
a longitudinal study using data from a UK private health insurer, GP consultations and specialist consultations based
on the frequency of claims per 1000 enrolled members decreased by 33.7% and 31.6%, respectively, in the COVID-
19 year 2020 compared to the average of the years 2018 and 2019.'” A population-based retrospective cohort study of
3.8 million adults in Alberta, Canada, found that in-person outpatient visits for patients with cardiovascular ACSCs
decreased by 38.9%, whereas their total outpatient visits increased by 4.1% in the first year of the pandemic after the
introduction of virtual visits.” In the present study, visiting a specialist decreased significantly in the first wave of the
pandemic among the overall population as well as in people with hypertension, major CVD or diabetes, whereas visiting
a GP declined in the overall population and among people with hypertension, but not among those with major CVD or
diabetes. On the one hand, this difference may be partially due to the essential need for continuous care for chronic
diseases, leading to less frequent cancellations of GP visits particularly among those with diabetes and major CVD. On
the other hand, the difference may also be related to the wording in the questionnaire concerning GP and specialist visits.
While the possibility of consultations provided over the telephone was mentioned in the explanation provided with the
question for GP visits, it was not included in the explanation for specialist visits. Studies have shown that as in-person
visits dropped, telemedicine including both telephone and video contacts increased sharply after the outbreak of the
pandemic in the U.S.,***** %7 Canada®’ and in Italy.** Similarly, it was observed in Germany based on data of
Associations of Statutory Health Insurance Physicians (Kassendrztliche Vereinigungen) that telephone consultations
increased by 69.0% in the period from March 1 to December 31, 2020 compared with the same period of the
previous year.*” The decline in in-person visits was partially offset by the increase in telemedicine consultations;
however, the rate of combined telemedicine and outpatient visits still declined during the early pandemic period.***’
Although the decline returned to pre-pandemic levels for some subgroups,45 overall, there was still an about 10-30%
decline in outpatient visits in the US up to June 2020 in spite of the increase of telemedicine.?***

We found no difference in the utilization of outpatient health care service in the 4th pandemic wave in comparison
with pre-pandemic phase, suggesting outpatient health care service returned to the level of the pre-pandemic period. This
is supported by findings of a recent study conducted in March 2022 in Germany.’® The average number of GP and
specialist visits was found to be 2.6 visits and 2.1 visits in the past 12 months, respectively. This was comparable to
findings before the pandemic.*® Consistent with our findings, ACSC outpatient visit rates in a Canadian study decreased
initially in “wave I” (March to May 2020) and then returned to the expected level in “Summer Lull 2020” (June to
August 2020) and remained similar during “wave II” (September 2020 to March 2021).%'

Interaction tests indicated that utilization of outpatient services partly differed within the groups with selected chronic
conditions during the different pandemic phases, which may reflect differences in perceived risk of infection or of
COVID-19 severity. For example, in the first pandemic wave, elderly individuals and particularly those with major CVD®
and diabetes™® were considered to be at higher risk of severe SARS-CoV2 infection; thus, they may have visited a GP
less often than younger ones as observed based on the data of the present study. Further, the educational difference in
specialist visits among individuals with major CVD, which was characterized by a decline in visits among the lower and
middle educated in the first pandemic wave and by a persisting decline among the lower educated in the 4th pandemic
wave compared to the pre-pandemic phase, suggests educational inequalities in outpatient care utilization during the
pandemic waves. Furthermore, women with major CVD visited a GP less often than men in the 4th pandemic wave. Such
potential gender and educational inequalities need to be further observed.
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Strengths and Limitations

The major strength of our study is the use of nationwide population-based health survey data of adults in Germany and
the large sample size. The telephone survey design was especially suitable during the pandemic. Weighted results can be
generalized to the whole adult population in Germany.

However, this analysis has several limitations. First, the telephone interview survey — in spite of its strengths — has its
limitations. For example, proficiency in the German language was a requirement for participation in the telephone
interview, thus people with a limited knowledge of German may be underrepresented in the study population. Further, the
low to moderate response rates may have resulted in a non-response bias. Although we used weights to account for
differences in the distribution of demographic factors of the study sample compared to the general German adult
population, a selection biased cannot be completely excluded. Thus, we cannot guarantee the full representativeness of
the results. Second, data was based on self-reports, the collected information on healthcare utilization could therefore be
subject to recall bias. However, as GP and specialist visits were examined for an observational window of the last 4
weeks prior to the interview, recall error should be small. Further, the number of GP and specialist visits was
dichotomized (yes/no), which allows for certain degree of recall bias (either a single contact or eg 10 contacts with
GPs and specialists will be treated as “yes”). Third, we investigated data of three selected self-reported chronic diseases,
which could not be verified based on medical records. Data of other chronic NCDs such as cancers and respiratory
diseases were not included. Fourth, GEDA 2019/2020-EHIS and GEDA 2021 covered only parts of the pandemic phases.
Although GEDA 2019/2020-EHIS was continued with a shortened questionnaire from October 2020 to January 2021,*
data on chronic diseases was not collected in this extended period. Notably, our study did not cover the pandemic phases
4 and 5, so that it was not possible to examine health service utilization in the second and third pandemic wave in 2020
and 2021 or throughout all pandemic phases continuously. A previous study reflected that adults in Germany more
frequently utilized health care services in December 2020 during the “light” second lockdown compared to March 2020
during the first lockdown, but less frequently compared to July 2020 during the summer plateau with only mild contact
restrictions.”® Finally, regarding healthcare service use, we could only include visits to a GP and specialist while
utilization of alternative sources of care such as telemedicine was not explicitly examined.

Conclusions

In spite of limitations, our analysis found that outpatient GP visits in people with hypertension and specialist visits in
people with all selected chronic diseases declined considerably in the first pandemic wave, but returned to the pre-
pandemic level at the second half of 2021. The less pronounced decrease of GP visits among people with major CVD or
diabetes in the first pandemic wave may be explained at least partly by the need for continuous care for these diseases
and the rise of telemedicine. Due to the observed temporary changes in the utilization of ambulatory health care, attention
in healthcare practice should be paid to possible unfavorable developments in therapy goals and of long-term complica-
tions or secondary diseases of the selected diseases. Further studies with appropriate design are needed to confirm
whether outpatients GP and specialist visits have remained at the pre-pandemic level through 2022 and afterwards and to
understand whether changes in the ambulatory health care use have affected the disease management of chronic diseases

and subsequent health outcomes including mortality.
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