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Objectives: The COVID-19 pandemic has serious social, economic and health consequences. Particularly
in these times, it is important to maintain individual health. Therefore, it is important to take part in
routine health checkups. Consequently, our objective was to describe the frequency and to identify the
determinants of postponed routine health checkups.
Study design: Cross-sectional data from the nationally representative online-survey “COVID-19 Snapshot
Monitoring in Germany (COSMO)” was used (wave 17; July 2020).
Methods: In sum, 974 individuals were included in our analytical sample (average age was 45.9 years, SD:
16.5, 18e74 years). Postponed routine health checkups (yes or no) since March 2020 due to the COVID-19
pandemic were assessed.
Results: More than 16% of the individuals reported postponed routine health checkups in the past few
months due to the COVID-19 pandemic. Particularly, individuals aged 30e49 years had postponed health
checkups (21%). The probability of postponed health checkups was positively associated with the pres-
ence of chronic diseases (odds ratio [OR]: 1.68, 95% confidence interval [CI]: 1.15e2.47), higher affect
regarding COVID-19 (OR: 1.44, 95%-CI: 1.16e1.78), and higher presumed severity of COVID-19 (OR: 1.17,
95%-CI: 1.01e1.35), whereas the outcome measure was not associated with socioeconomic factors. Data
showed that a sizeable part (about one of six individuals) of the population reported postponed routine
health checkups due to the COVID-19 pandemic between March and July 2020.
Conclusions: Postponed checkups should not be neglected during the COVID-19 pandemic. Individuals at
risk for postponed health checkups should be appropriately addressed.

© 2021 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction

Routine health checkups are offered in various countries. Such
routine health checkups are also known as general health checks,
periodic health evaluations, preventive health examinations or
general medical examinations. For instance, since the late 80s, a
triannual routine health checkup can be used free of charge by
members of statutory health insurance aged 35 years and over in
Germany. This checkup starts with taking the medical history (e.g.
pre-existing illnesses, illnesses of family members) followed by a
nomics and Health Services
orf, Martinistraße 52, 20246,
: þ49 (0) 40 7410 40261.
debock@bzga.de (F. De Bock),
H.-H. K€onig).

h. Published by Elsevier Ltd. All ri
whole-body examination and laboratory tests including the
investigation of blood cholesterol levels or examination of the
urine. Finally, the doctor will inform the patient about the results of
this checkup and will develop an individual risk profile for the
patient. Moreover, recommendations regarding a healthy lifestyle
will be provided. Further checkups or a treatment follow when an
illness is suspected or in case of diagnosis.

By contrast, these examinations do not cover vaccination or
cancer screenings. Several parts of these checkups have been
shown to be effective.1,2 Moreover, in Germany, adults between 18
and 34 years of age can have a onetime health check by their family
doctor (also free of charge). However, it should be noted that blood
tests are only carried out for those younger adults (18e34 years)
with a corresponding risk profile (e.g. hypertension, obesity, or pre-
existing illnesses in the family). In Germany, the patient can simply
arrange an appointment with the family doctor for this routine
ghts reserved.
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health checkup. Although governments in several countries
promote and recommend routine health checkups, voluntary
health checkups are used infrequently (e.g. in Germany3). Several
studies have examined the factors associated with the use of
routine health checkups in Germany4e6 in the past years. Studies
conducted before the COVID-19 pandemic have revealed that an
increased likelihood of routine health checkups is associated with
higher income, higher educational levels, and being female.5,6

However, the previous studies focused on actual (non)-atten-
dance rather than postponed health checkups. More precisely, to
date, nationally representative studies are lacking investigating the
factors associated with postponed routine health checks generally
and particularly during the COVID-19 pandemic. It should be noted
that it is difficult to compare these studies conducted before the
pandemic with our present study taking place during the
pandemic. Particularly, it appears to be plausible that determinants
related to the fear of being infected with COVID-19 may be a main
driver of postponing routine health checks during the pandemic.

Serious challenges for health and the healthcare system are
linked to the COVID-19 pandemic. It is particularly important to
avoid postponing routine health checkups in these times (when
individual risks of getting infected with SARS-CoV-2 and having a
severe course of COVID-19 are low) because it has been reported
that postponed routine health checkups can have important long-
term health consequences.2 Moreover, it has been suggested that
routine health checkups can improve the doctorepatient rela-
tionship.7 This relationship can have a clear impact on satisfaction8

and health9 of patients as well as general healthcare costs.9

Hence, the goal of this study is to describe the proportion of
postponed routine health checkups due to the COVID-19 pandemic
and to identify the determinants based on nationally representative
data. Knowledge about the factors associated with this may help
characterizing individuals at risk for these postponed checkups
during this pandemic.

In the case of Germany, corona measures were implemented in
Mid-March 2020 (16th March). For example, schools were closed.
Efforts were intensified in the following week (22nd March) by
imposing travel bans or public contact restrictions. These actions
were prolonged in the following weeks. However, in mid-April
(20th April), some measures were loosened such as reopening
shops falling below a certain size. Schools gradually opened in early
May (4th May). Moreover, other restrictions such as contact bans
were also loosened in May. In addition, further restrictions were
loosened in June (with the possibility to tighten the restrictions if
the infection rate increases). With regard to the healthcare sector, it
should be noted that in hospitals elective surgery (e.g. knee
replacement) was postponed since mid-March 2020 in Germany.10

Moreover, a recent scoping review11 identified a lack of (qualitative
and quantitative) studies determining whether and why outpatient
appointments did not take place (e.g. due to capacity restrictions, or
because patients canceled appointments) during the COVID-19
pandemic in Germany. However, a recent nationally representa-
tive study showed that perceived past and future access to
healthcare services during the COVID-19 pandemic in Germany is
reasonably good.12 Furthermore, international studies showed that
the risk of SARS-CoV-2 infection is a main reason for avoidance
behavior (e.g. delayed access to hospital care13,14). Thus, we assume
that particularly patients canceled appointments.

Methods

Sample

For this present study, we used data from the COVID-19 Snap-
shot Monitoring (COSMO)15 starting in early March (wave 1, 3rd to
37
4th March). More precisely, in our study, cross-sectional data from
wave 17 were used which included 1001 individuals (ranging from
18 to 74 years) for reasons of data availability. Wave 17 took place
from 21st to 22nd July. Individuals were recruited online via the
market research company Respondi using a procedure enabling
that the distribution in the sample matches the distribution of age
as well as gender and federal state in the adult population in
Germany.16

The COSMO study is a joint project of the University of Erfurt,
the Robert Koch Institute, the Leibniz Centre for Psychological In-
formation and Documentation, the Science Media Center, the
Bernhard-Nocht-Institute for Tropical Medicine and the Yale Insti-
tute for Global Health. It includes topics such as demographics,
knowledge, protective behaviors, perceptions, and trust.15 Factors
such as changes in knowledge or risk perceptions can be investi-
gated over time. Moreover, misinformation or potential stigma can
be determined.15

Dependent variable

Comparable with the question used in the German Ageing
Survey (quantifying the utilization of routine health checkups),
individuals responded to the question whether they postponed a
routine health checkup since March 2020 for reasons of the COVID-
19 pandemic. Answer options were as follows: 1 ¼ “Yes”, 2 ¼ “No,
attended as planned”, 3 ¼ “No examination pending”, and 4 ¼ “No,
other reasons”. Subsequently, the dependent variables was
dichotomized (no, not postponed ¼ 0; yes, postponed ¼ 1). It is
worth noting that we performed a pretest with 14 individuals. They
supported the high face validity of the survey instrument.

Independent variables

Various sociodemographic variables were used in our study,
namely age group (four groups: 18e29 years; 30e49 years; 50e64
years; � 65 years), sex (women; men), having children < 18 years
(no; yes), married/in a relationship (no; yes), housing situation
(living alone; � 2 individuals in household), size of the town (four
categories: municipality/small town [1e20,000 individuals];
medium-sized town [20,001e100,000 individuals]; small city
[100,001e500,000 individuals]; big city [>500,000 individuals]),
COVID-19 cases per 100,000 population (below median; above
median), level of education (�9 years; � 10 years (without general
qualification for university entrance); �10 years (with general
qualification for university entrance)), self-employment (no; yes),
background ofmigration (no; yes), and presence of chronic diseases
(no; yes).

In addition, affect with regard to a COVID-19 infection was
included in the regression model. The instrument consists of seven
items (in each case: ranging from 1 to 7). For instance, items are
(after the introductory sentence “For me, the new type of corona
virus is …”): “spreading slowly” (1) to “spreading quickly” (7) or
“concerning” (1) to “not concerning” (7). The final scale was built by
averaging the items. In our study, Cronbach's alpha was 0.78.
Moreover, the presumed severity regarding a COVID-19 infection
was quantified (exact wording was “How do you assess an infection
with the novel corona virus for yourself?”, ranging from 1
(completely harmless) to 7 (extremely dangerous)). An overview
about the questions used in the present study is provided in
Supplementary Table 1.

Statistical analysis

First, we report sample characteristics for the analytical sample
stratified by our dependent variable (i.e. whether or not individuals



A. Hajek, F. De Bock, B. Kretzler et al. Public Health 194 (2021) 36e41
postponed routine health checkups since March 2020 due to the
COVID-19 pandemic). Afterward, we conducted multiple logistic
regressions to identify the determinants of postponed routine
health checkups due to the pandemic. The statistical significance
was set at P < 0.05. Stata 16.0 was used to perform statistical an-
alyses (Stata Corp., College Station, TX).

Results

Sample characteristics

Characteristics of our analytical sample in wave 17 are depicted
in Table 1. The mean age was 45.9 years (SD: 16.5 years) and 48.9%
of the individuals were male. Bivariately, the outcome measure
(postponed routine health checkups) was associated with higher
age, presence of children under 18 years, the presence of chronic
diseases as well as affect regarding COVID-19 and presumed
severity of COVID-19. Additional details are shown in Table 1.
Table 1
Sample characteristics (analytical sample with n ¼ 974 individuals) at wave 17.

Variables Postponed routine h

Yes, postponed rout
health checkups

Mean (SD)/n (%)

Sex
Men 65 (13.7%)
Women 93 (18.7%)

Age category
18e29 years 23 (12.2%)
30e49 years 75 (21.4%)
50e64 years 41 (15.2%)
65 years and over 19 (11.5%)

Children under 18 years:
No 109 (15.1%)
Yes 49 (19.4%)

Education
Up to 9 years/10 years and more (without general
qualification for university entrance)

67 (15.1%)

10 years and more (with general qualification
for university entrance)

91 (17.1%)

Town size
Municipality/small town (1e20,000) 58 (14.5%)
Medium sized town (20,001e100,000) 42 (17.5%)
Small city (100,001e500,000) 26 (18.3%)
Big city (>500,000) 32 (16.8%)

Region
West Germany 135 (16.5%)
East Germany 23 (14.7%)

Cases/100,000 population
Below median 70 (15.0%)
Above median 88 (17.4%)

Relationship/marriage
No 48 (14.2%)
Yes 110 (17.3%)

Living situation
Living alone 40 (15.8%)
At least 2 individuals in the same household 118 (16.4%)

Migration background:
No 134 (16.3%)
Yes 24 (15.9%)

Self-employment
No 142 (16.1%)
Yes 16 (17.6%)

Chronic disease
No 79 (13.0%)
Yes 79 (21.6%)

Affect regarding COVID-19: COVID-19 infection
(from 1 to 7; higher values correspond to
higher affect regarding COVID-19)

4.6 (1.0)

Presumed severity of COVID-19 infection
(from 1 to 7; higher values correspond to higher severity)

4.7 (1.6)
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In total (see Fig. 1), 16.2% of the individuals had postponed
routine health checkups in the past months for reasons of the
COVID-19 pandemic, 83.8% of the individuals did not have post-
poned routine health checkups (“no, attended as planned”: 23.2%;
“no, examining pending”: 58.1%; “no, other reasons”: 2.5%). More
importantly, only comparing individuals attending as planned and
individuals postponing checks, it is worth noting that 41% post-
poned routine health checkups.

Regression analysis

In Table 2, multiple logistic regressions with postponed routine
health checkups as dependent variable (0 ¼ not postponed,
1 ¼ postponed) were shown. Regressions showed that postponed
routine health checkups since March 2020 for reasons of the
COVID-19 pandemic were positively associated with the presence
of chronic diseases (odds ratio [OR]: 1.68, 95% confidence interval
[CI]: 1.15e2.47), higher affect regarding COVID-19 (OR: 1.44, 95%-
ealth checkups

ine No, attended
as planned

No examining
pending

No, other
reasons

P-value

Mean (SD)/n (%) Mean (SD)/n (%) Mean (SD)/n (%)

0.12
121 (25.4%) 279 (58.6%) 11 (2.3%)
105 (21.1%) 287 (57.6%) 13 (2.6%)

<0.001
29 (15.3%) 134 (70.9%) 3 (1.6%)
59 (16.9%) 204 (58.3%) 12 (3.4%)
61 (22.6%) 161 (59.6%) 7 (2.6%)
77 (46.7%) 67 (40.6%) 2 (1.2%)

<0.05
181 (25.1%) 417 (57.7%) 15 (2.1%)
45 (17.9%) 149 (59.1%) 9 (3.6%)

0.68
106 (24.0%) 257 (58.0%) 13 (2.9%)

120 (22.6%) 309 (58.2%) 11 (2.1%)

0.60
101 (25.1%) 230 (57.2%) 13 (3.2%)
54 (22.5%) 138 (57.5%) 6 (2.5%)
27 (19.0%) 85 (59.9%) 4 (2.8%)
44 (23.2%) 113 (59.5%) 1 (0.5%)

0.95
188 (23.0%) 474 (58.0%) 20 (2.5%)
38 (24.2%) 92 (58.6%) 4 (2.5%)

0.34
102 (21.8%) 282 (60.2%) 14 (3.0%)
124 (24.5%) 284 (56.1%) 10 (2.0%)

0.41
78 (23.2%) 205 (60.8%) 6 (1.8%)
148 (23.2%) 361 (56.7%) 18 (2.8%)

0.71
62 (24.5%) 147 (58.1%) 4 (1.6%)
164 (22.7%) 419 (58.1%) 20 (2.8%)

0.99
191 (23.2%) 478 (58.1%) 20 (2.4%)
35 (23.2%) 88 (58.3%) 4 (2.6%)

0.62
206 (23.3%) 515 (58.3%) 20 (2.3%)
20 (22.0%) 51 (56.0%) 4 (4.4%)

<0.001
108 (17.7%) 409 (67.2%) 13 (2.1%)
118 (32.3%) 157 (43.0%) 11 (3.0%)
4.1 (1.0) 4.1 (1.0) 4.0 (1.0) <0.001

4.5 (1.6) 4.0 (1.5) 4.2 (1.7) <0.001



Fig. 1. Postponed routine health checkups.
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CI: 1.16e1.78), and higher presumed severity of COVID-19 (OR: 1.17,
95%-CI: 1.01e1.35). By contrast, the socioeconomic variables were
not associated with postponed routine health checkups.

In an additional analysis (Supplementary Table 2), logistic re-
gressions were replaced by multinomial logistic regressions (base
outcome: “Yes, postponed routine checkups”). In total, most
Table 2
Determinants of postponed routine health checkups (0¼ no, not postponed; 1¼ yes,
postponed) due to the COVID-19 pandemic since March 2020.

Independent variables Postponed routine health
checkups [OR (95% CI)]

Gender: female (Ref.: male) 1.33 (0.92e1.91)
Age category:
30 to 49 years (Ref.: 18e29 years) 1.40 (0.79e2.48)
50 to 64 years 0.85 (0.45e1.59)
65 years and over 0.55 (0.26e1.15)

Children (under 18 years): Yes (Ref.: Absence of
children under 18 years)

1.15 (0.74e1.80)

Education: General qualification for university
entrance (Ref.: absence of qualification for
university entrance)

1.12 (0.77e1.64)

Town size:
Medium sized town (20.001e100.000) (Ref.:
municipality/small town (1e20.000))

1.23 (0.78e1.93)

Small city (100.001e500.000) 1.32 (0.77e2.26)
Big city (>500.000) 1.23 (0.74e2.03)

Region: East Germany (Ref.: West Germany) 1.03 (0.59e1.82)
Cases/100,000 population: Above median (Ref.:

below median)
1.2 (0.81e1.81)

Relationship/marriage: Yes (Ref.: no partnership/
marriage)

1.12 (0.68e1.85)

Living situation: At least 2 individuals in the same
household (Ref.: living alone)

1.03 (0.60e1.77)

Migration background: Yes (Ref.: no migration
background)

0.95 (0.56e1.59)

Self-employment: Yes (Ref.: not self-employed) 1.04 (0.57e1.90)
Chronic disease: Yes (Ref.: no chronic diseases) 1.68** (1.15e2.47)
Affect regarding COVID-19 (higher values

correspond to higher affect regarding COVID-19)
1.44*** (1.16e1.78)

Presumed severity of COVID-19 infection (higher
values correspond to higher severity)

1.17* (1.01e1.35)

Constant 0.01*** (0.00e0.03)
Observations 974
Pseudo-R2 0.07

Findings of multiple logistic regressions.
CI, confidence interval; OR, odds ratio. ***P < 0.001, **P < 0.01, *P < 0.05,þ P < 0.10.
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findings remained similar. However, exclusively comparing in-
dividuals attending as planned and individuals postponing checks,
it should be noted that postponed routine checkups since March
2020 for reasons of the COVID-19 pandemic were positively asso-
ciated with being female (RRR (relative risk ratio): 0.64, 95%-CI:
0.41e0.98), being younger (18e29 years compared with 65 years
and over, RRR: 4.38, 95%-CI: 1.89e10.19), and a higher affect
regarding COVID-19 (RRR: 0.69, 95%-CI: 0.53e0.89).
Discussion

More than 16% of the individuals reported postponed routine
health checkups in the past few months due to the COVID-19
pandemic. Particularly, individuals aged 30e49 years had post-
poned health checkups (21%). If we only compare individuals who
attended as planned and individuals who postponed checkups, it
should be noted that 41% postponed their visits. The probability of
postponed health checkups since March 2020 for reasons of the
COVID-19 pandemic was positively associated with the presence of
chronic diseases, higher affect regarding COVID-19, and higher
presumed severity of COVID-19, whereas the outcomemeasurewas
not associated with socioeconomic factors.

Previous studies focused on (non-)attendance of checkups. For
example, a recent systematic review17 focused on the determinants
of non-attendance of NHS health checks. They found that, among
other things, time constraints, problems with access to general
practices, and aversion to preventive medicine were key reasons for
non-attendance of NHS health checks.17While another recent study3

did not find a link between negative affect and routine health
checkups in Germany, they found a link between higher positive
affect and the use of routine health checkups. Furthermore, they did
not find a link between chronic conditions and the use of routine
health checkups. These previous findings are only partly in accor-
dancewith our findings. The differencesmay bemainly explained by
the time. While the previous study focused on data from 2014,3 this
present study focused on a period during the COVID-19 pandemic.
Therefore, the previous findings are difficult to compare with our
findings and should be interpreted with great caution.

With regard to the use of other healthcare services during the
COVID-19 pandemic, one recent study among American patients
with autoimmune rheumatic diseases showed that avoidance of
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doctor's office visits and use of telehealth were common in urban
areas.18 Similarly, a large decrease in pediatric emergency depart-
ment visits during the COVID-19 pandemic was, for example, also
observed in Germany19 or Scotland.20 On the other side, particu-
larly in low- and middle-income countries in Asia Pacific, the
healthcare systems could be overwhelmed and overstretched by
the pandemic.21 For example, this can have serious consequences
for maintaining cancer care.21 Moreover, disruption of essential
health services (e.g. maternal or child health) have also been shown
in Zimbabwe.22

We think that our findings (postponed routine health checkups
during the COVID-19 pandemic associated with chronic diseases,
affects regarding COVID-19, and presumed severity regarding
COVID-19) may be mainly driven by the fear of being infected with
COVID-19 and its potential health consequencesdand this fear may
be particularly pronounced among individuals with chronic dis-
eases and among individuals with a higher perceived severity with
respect to COVID-19. This is supported by the fact that very recent
studies showed that individuals avoided hospital visits during the
COVID-19 pandemic, mainly for reasons of being infected.13,23

Generally, it should be noted that postponing intended routine
health checkups may be the result of balancing costs (e.g. for older
individuals with multiple chronic conditions) and benefits of these
routine health checkups. Therefore, for some individuals (with risk
factors for severe course of COVID-19), it may be particularly
important to postpone these checkups when these checkups are
accompanied by a lot of social contacts (e.g. when public transport
has to be used for traveling to the doctor) because this may increase
the risk of getting infected with SARS-CoV-2. This in turn could
have severe health consequences for individuals in bad health.

Wewould like to highlight some strengths and limitations of the
present study. It should be acknowledged that this is the first
empirical study focusing on the correlates of postponed routine
health checkups during the COVID-19 pandemic. The present study
used data from a nationally representative sample (community-
dwelling individuals ranging from 18 to 74 years). Nevertheless, it
should be emphasized that older adults aged �75 years should
additionally be investigated in future studies. Moreover, individuals
living in institutionalized settings should be examined in the up-
coming studies. A pretest affirmed the high face validity of our
outcome measure. All cross-sectional studies have inherent dis-
advantages like the difficulty to draw causal conclusions. This
should be acknowledged as a limitation.

Data showed that a sizeable part (about one out of six in-
dividuals) of the population reported postponed routine health
checkups due to the COVID-19 pandemic between March and July
2020. Therefore, postponed checkups should not be neglected
during the COVID-19 pandemic. Individuals at risk for postponed
health checkups should be appropriately addressed. Longitudinal
studies are needed to confirm our findings.

In a broader sense, it may be meaningful to reshape the
healthcare system.24e28 For instance, efforts in telemedicine or
telehealth tools may contribute to addressing patient
needs25,27,28dand could include some components of routine
health checkups (e.g. medical recommendations for a health-
promoting lifestyle).
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