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Check for
updates

Effectiveness of check-up 35 for detecting
targeted diseases in Germany
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Abstract

Background The Check-up 35 has been a key element of primary prevention in German general practice since
1989. However, evidence on its effectiveness in detecting target diseases remains limited. Therefore, we analyzed the
detection rates of the target diseases of the Check-up 35 in a large cohort of persons treated in German primary care.

Methods In a retrospective cohort study using data from 1,216 German primary care practices (IQVIA™ Disease
Analyzer, 2019-2023), we compared Check-up 35 participants with non-participants via 1:5 propensity score
matching. We analyzed diagnoses of arterial hypertension, diabetes mellitus, dyslipidemia, and chronic kidney disease
(CKD) within three months post-check-up versus a random visit in controls. Medication prescriptions following
diagnosis served as a secondary outcome.

Results We compared 51,829 participants with 259,145 matched non-participants. Participation was associated with
higher diagnosis rates: hypertension (HR 1.56), diabetes (HR 1.69), dyslipidemia (HR 3.24), and CKD (HR 2.07). The effect
was especially pronounced for dyslipidemia in individuals under 40 (HR 5.10). Prescription rates after diagnosis were
similar or lower in the Check-up group.

Conclusion Check-up 35 is effective in early detection of key chronic diseases. Broader participation should be
encouraged to improve prevention.
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Background

According to the data from the European Observatory on
Health Systems and Policies cardiovascular disease is the
leading cause of death in Germany. A substantial number
of these deaths are considered avoidable by prevention
[1]. Large multinational studies have established hyper-
tension, dyslipidemia, diabetes, body-mass index and
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lished part in a lot of western health care systems [4, 5].
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In Germany, the screening examination “Check-up 35”
was established in 1989 to identify major risk factors for
morbidity and mortality in the population. In short, the
examination includes a history and physical examination,
a blood test for dyslipidemia and fasting glucose as well
as a urine dipstick test for protein, glucose, nitrite, leu-
cocytes and hemoglobin. All Germans under statutory
health insurance over the age of 35 are eligible every 3
years and all between ages 18 and 34 are eligible once for
this health check.

Most published studies regarding the Check-up 35
examination evaluate participation in certain socio-
economic groups [6—9]. However, studies evaluating the
effectiveness of the Check-up 35 are lacking. Studies
in other healthcare systems, namely the United King-
dom and Denmark, have found mixed results regarding
the effectiveness of health check-ups in the detection
of targeted risk factors [10-12]. To evaluate the effect
of participation in the Check-up 35 examination on the
detection rates of targeted diseases and its impact on
drug prescriptions, we conducted a retrospective cohort
study comparing participants and non-participants in
German general practitioner offices.

Methods

Database

This retrospective cohort study was based on data from
the Disease Analyzer database (IQVIA), which contains
drug prescriptions, diagnoses, and basic medical and
demographic data obtained directly and in anonymous
format from computer systems used in the practices of
general practitioners and specialists. The database covers
approximately > 1200 office-based primary care physi-
cians in Germany. It has previously been shown that the
panel of practices included in the Disease Analyzer data-
base is representative of general and specialized practices
in Germany [13].

Study population

This study included adult individuals (>18 years) with at
least one visit to one of 1,216 primary care physicians in
Germany between January 2019 and December 2023. We
chose this time span given that there was a change in the
“Einheitlicher Bewertungsmafistab” (EBM) (German for
“standardized payment for health services”) for Check-
up 35 starting in January 2019. For subsequent analyses,
we only included individuals who underwent a Check-
up 35 in this time span (n=1,365,445) and matched this
group to patients who did not undergo a Check-up 35
(n=4,841,157). In this study, a complete Check-up 35
was defined by a code of all of the following EBM num-
bers: 01732 for Check-up 35 history and physical exami-
nation, 32,880 for urine test, 32,881 for fasting glucose
and 32,882 for lipid panel. These examinations primarily
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screen for hypertension, diabetes, dyslipidemia and kid-
ney disease. Hypertension screening relies on non-stan-
dardized in-office blood pressure measurements, which
have known limitations including anxiety-related eleva-
tion, inconsistent patient preparation, and lack of longi-
tudinal data. Abnormal findings are typically followed by
home blood pressure monitoring using a diary. Diabetes
screening is usually limited to fasting glucose testing,
which is less sensitive than oral glucose tolerance test-
ing and is not diagnostic on its own; abnormal results
generally prompt HbAlc measurement. Dyslipidemia
assessment includes fasting total cholesterol, LDL, HDL,
and triglycerides, which represent the gold standard for
lipid evaluation. Screening for chronic kidney disease is
restricted to a non-standardized urine dipstick test for
protein, glucose, hemoglobin, leukocytes, and nitrite,
which has poor sensitivity and detects only substantial
proteinuria.

To make the groups comparable and well matched,
we excluded individuals who underwent additional uri-
nary and blood tests and those with an observation time
of less than 12 months prior to the index date. This was
important to further exclude all individuals with a prior
coded diagnosis of diabetes mellitus (ICD-10: E10-E14),
dyslipidemia (ICD-10: E78), hypertension (ICD-10: 110)
or chronic kidney disease (CKD) (ICD-10: N18). We also
excluded individuals with ischemic heart disease (ICD-
10: 125) or stroke (ICD-10: 160-169), because in these
individuals undercoding of the aforementioned diagno-
ses of interest seems likely. Afterwards, we conducted a
propensity score matching (1:5) between individuals with
and without a Check-up 35 focusing on age, sex and a
coded diagnosis of obesity (coded before Check-up 35).

Study outcomes

The primary study outcomes were the initial diagnoses of
type 2 diabetes mellitus (ICD-10: E11) arterial hyperten-
sion (ICD-10: I10), dyslipidemia (ICD-10: E78) or CKD
(ICD-10: N18) within three months of the respective
index date. Due to quarterly billing in German practices,
we assume that diagnoses made during a Check-up 35
are coded within three months at the latest, as they are
relevant for billing purposes. The index date was defined
as the time point of the Check-up 35 in the Check-up
group and a randomly selected visit date between 2019
and 2023 in the group without a Check-up.

As a secondary outcome, we investigated the prescrip-
tion rates of medication for the aforementioned diagno-
ses within six months of the date of the initial diagnoses.
For this purpose, we noted the following medication: For
type 2 diabetes mellitus: metformin (Code A10BA02),
Insulin (Code A10A), SGLT2 Inhibitors (A10BK), DPP4
inhibitors (A10BH); For arterial hypertension: ACE
inhibitors (Code C09A, C09B), Angiotensin receptor
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blockers (Code C09C, C09D), Diuretics (Code C03),
Betablockers (Code CO07), Calcium channel blockers
(Code C08); for dyslipidemia: statins (Code C10AA); for
CKD: ACE inhibitors (Code C09A, C09B), Angiotensin
receptor blockers (Code C09C, C09D) and SGLT?2 Inhibi-
tors (A10BK).

Ethics

The “Disease Analyzer” database used as a source of data
in this study contains anonymized electronic patient
records. As patient data was analyzed in aggregated
form without any individual data being available, ethical
approval and informed consent was waived by the ethics
committee of the Landesidrztekammer Rheinland-Pfalz
and also and in the past also by the ethics committee of
the medical faculty of the Christian-Albrechts-University
of Kiel within another project dealing with the exactly
same database (AZ 413/21). All methods were carried
out in accordance with the Declaration of Helsinki and
its later amendments.

Statistical analyses

The quality of the propensity score matching was evalu-
ated via standard mean differences (SMD). A SMD <0.1
was considered adequate balance. The three-month
cumulative incidence of diabetes mellitus, hypertension,
dyslipidemia, and CKD were studied using the Kaplan-
Meier method. This method was needed due to adjust
for the difference in the follow-up time between the two
cohorts. Finally, an univariable Cox regression analysis
was conducted to assess the association between Check-
up 35 and each diagnosis. These models were conducted
separately for women and men and by age. Results of
the Cox regression model are displayed as hazard ratios
(HRs) and 95% confidence intervals (CIs). The respective
number needed screen to find one case of the diagnosis
of interest within the general population was calculated
by dividing 100 by the difference in the cumulative inci-
dences between both groups at 3 months. Due to mul-
tiple comparisons (12 models), p-value of <0.001 was
considered statistically significant. Analyses were con-
ducted using SAS version 9.4 (SAS Institute, Cary, USA).

Results

Basic characteristics of the study sample

In this study 51,829 individuals with a Check-up 35 were
matched with 259,145 individuals without a Check-up 35
(Fig. 1). The individuals were well matched as displayed
in Table 1. The cohorts had a mean age of 47.8 (SD 13.7)
years and all age groups had sufficient case numbers.
Nearly 60% of the cohorts were female and check-up
examinations were evenly distributed among the individ-
uals over the years. Obesity was only coded in 5.7% of the
cohorts. All characteristics are displayed in Table 1.
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Incidence of subsequent diagnoses after a check-up
examination

Three months after a check-up examination (Check-up
35 cohort) or the index date (controls), there was a sig-
nificantly higher rate of new coded diagnoses of arterial
hypertension, dyslipidemia, type 2 diabetes mellitus and
CKD in patients who participated in the Check-up 35
compared to controls (Fig. 2). The respective numbers
needed to screen to detect one case of the targeted dis-
ease in the general population were as follows: 53 (arte-
rial hypertension), 63 (dyslipidemia), 143 (type 2 diabetes
mellitus), 500 (CKD). This association remained signifi-
cant in univariable Cox regression analyses across various
age groups as well as female and male individuals. Nota-
bly, especially for the diagnoses of dyslipidemia and CKD,
participation in a Check-up 35 examination was strongly
associated with a subsequent diagnosis. The association
between Check-up 35 participation and a dyslipidemia
diagnosis was strongest in individuals below or equal to
the age of 40 years with a more than 5-fold increased risk
(Table 2).

Prescription of medication following a diagnosis of
diabetes, dyslipidemia, arterial hypertension or CKD

To examine the frequency of medication prescriptions
following one of the aforementioned diagnoses, we
analyzed the six-month period after the initial diagno-
sis. In patients with a coded diagnosis of dyslipidemia,
15.5% in the Check-up 35 cohort received a prescription
compared to 27.4% in the cohort without a Check-up
35. The prescription rates regarding diabetes or arte-
rial hypertension medication were comparable between
individuals with and without a Check-up 35 (Diabetes:
Check-up 46.7% vs. no Check-up 43.8%; arterial hyper-
tension: Check-up 79.4% vs. no Check-up 73.9%). After
a diagnosis of CKD, only 13.1% and 10.7% of the patients
from the Check-up and no Check-up group received a
prescription of medication, respectively. A granular pre-
sentation of the respective prescribed drugs is presented
in Table 3.

Discussion
Check-up 35 was introduced into the German healthcare
system in 1989 and updated in 2019. Our current study
demonstrates that participation in Check-up 35 is asso-
ciated with a higher subsequent coding rate of related
diagnoses such as type 2 diabetes mellitus, arterial hyper-
tension, dyslipidemia, and CKD. Notably, the initiation
rate of pharmacological treatment for these conditions
was comparable or even lower than that observed in
matched control individuals during the first six months
following the respective diagnosis.

Health check-ups are well established, particularly
in Western countries. In Germany, there is a specific
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Adult individuals (= 18 years) with at
least one visit to one of 1,216 general
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¥
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Patients who did not undergo an adult
health check-up between January 2019 and

December 2024 December 2024
n = 1,365,445 n=4,841,157
v ¥

Patients who did not under go additional
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v v
Initial health check-up between 2019 and Randomly selected visit date between
2023 (index date) 2019 and 2023 (index date)
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v v

Patients with an observation time of at
least 12 months prior to the index date
n=128,385
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¥

¥

No diagnoses of diabetes mellitus,
dyslipidemia, hypertension, and CKD
diagnoses in the whole history prior to
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n=51,829 n=1,269,962
v v
Propensity score matching (1:5)
v v
Health check-up cohort Non-health check-up cohort
n=51,829 n = 259,145

Fig. 1 Selection of study patients

focus on metabolic diseases and the early detection of
cancer. However, for the majority of check-up examina-
tions, dedicated studies — particularly randomized con-
trolled trials — are lacking to evaluate the effectiveness
of these programs for early detection of the respective
conditions. Our current study adds to the literature by
demonstrating, using a robust design, that participation
in the updated 2019 version of Check-up 35 is associ-
ated with a higher likelihood of being diagnosed with the
aforementioned conditions. The likelihood was strongest
for the detection of dyslipidemia and CKD, which high-
lights the occult nature of these diseases. Considering
that approximately 56.6% of men and 60.5% of women
in Germany suffer from dyslipidemia and about 11.9% of
the adult population as a whole suffer from CKD [14-16].
These findings are mostly in line with findings in similar

studies from NHS in the United Kingdom showing that
participation in health checks substantially increase the
detection of dyslipidemia and only slightly increases the
detection of hypertension and diabetes [11, 17]. This
could show that there is already high awareness of hyper-
tension and diabetes and low awareness for dyslipidemia
and CKD in primary care.

Although we excluded all individuals with pre-existing
coded diagnoses prior to their participation in Check-up
35, and even excluded those with conditions such as isch-
emic heart disease due to their high likelihood of having
hypertension or diabetes, our findings must be inter-
preted in context of the study design. We cannot entirely
rule out the possibility that individuals with a higher a
priori risk of, for example, arterial hypertension were
more likely to be offered Check-up 35 by their physician,
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Table 1 Baseline characteristics of the study sample (after 1:5
propensity score matching)

Variable Proportion among
patients with check-

Proportion among SMD
patients without

up 35 (N, %) check-up 35 (N, %)
N=51,829 N=259,145
Age (Mean, SD) 47.8(13.7) 47.8(13.7) 0.000
Age<40years 16,817 (32.5) 84,075 (32.4) -0011
Age 41-50 13,565 (26.2) 67,812 (26.2)
years
Age 51-60 12,610 (24.3) 63,000 (24.3)
years
Age>60years 8,837 (17.0) 44,258 (17.1)
Female 31,036 (59.9) 155,221 (59.9) 0.000
Male 20.793 (40.1) 103,924 (40.1)
Year of study inclusion
2019 13,296 (25.7) 66,442 (25.7) 0001
2020 8.928(17.2) 44,687 (17.2)
2021 11,849 (22.9) 59,162 (22.8)
2022 9,026 (17.4) 45,131 (17.4)
2023 8,730 (16.8) 43,723 (16.9)
Obesity 2,966 (5.7) 14,736 (5.7) -0001
diagnosis

Proportions of patients in N, % given, unless otherwise indicated. SD Standard
deviation, SMD Standardized mean difference

introducing a potential selection bias. Additionally, we
cannot exclude that individuals who participated in
Check-up 35 may have had greater health awareness or

6

(&)}

SN

N

Cumulative incidence (%)
w

—

Hypertension

Dyslipidemia

m Health check-up

Page 5 of 8

were of higher socio-economic status compared to the
control group. However, a recently published study eval-
uating the integration of a liver fibrosis score into Check-
up 35 found that nearly 50% of participants did not
attend the recommended follow-up appointment with a
gastroenterologist, suggesting that disease awareness in
this population may not be significantly higher than in
the general population [18].

One important finding of our study was that the ini-
tiation rate of pharmacological treatment for these
conditions was comparable to or even lower than that
observed in matched control individuals, showing at least
some therapeutic inertia when it comes to asymptomatic
randomly diagnosed disease. We can only hypothesize
on reasons for this finding. The most likely explanation
might be that individuals participating in Check-up 35
were in earlier disease stages so that a lifestyle inter-
vention without medication was chosen as a first step.
Additionally, diseases might only be coded in the control
group when there is intention to initiate pharmacological
treatment. This might be especially true for dyslipidemia.
Yet, considering the indication for treatment of dyslipid-
emia with lipid lowering therapy depends on the overall
risk for cardiovascular disease. We hypothesize that, as
has previously been shown, at-risk patients with dyslipid-
emia are often undertreated in Germany [19].

® No health check-up

T2D CKD

Fig. 2 Cumulative 3-month-incidence of diabetes mellitus, hypertension, dyslipidemia, and chronic kidney disease in patients with and without health

check-up
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Table 2 Association between health check-up and subsequent diagnoses of diabetes mellitus, dyslipidemia, hypertension, and CKD
in patients followed in general practices in Germany (univariable Cox regression models)

Patient subgroup Incidence (cases per 1000 patient Incidence (cases per 1000 patient years)  HR (95% Cl)
years) among individuals with health among individuals without health
check-up check-up

Type 2 diabetes mellitus
Total 10.08 6.26 1.69(1.5 81)*
Age <40 years 443 2.34 1.84(1.52-2. 22)*
Age 41-50 years 8.88 491 1.85(1.61-2. 13)*
Age 51-60 years 11.38 7.70 1.58 (1.4 79)*
Age > 60 years 19.35 14.29 147013 65)*
Female 8.67 5.58 1.60 (1.4 75)%
Male 1231 7.29 1.82 (1.65- 201)*

Dyslipidemia
Total 48.54 11.85 3.24(3.13-3.36)*
Age <40 years 34.53 4.08 5.10 (4.68-5.56)*
Age 41-50 years 4540 9.52 348(3.33-3,74)*
Age 51-60 years 5813 2323 2.77 (2.60-2.95)*
Age>60 years 63.02 3135 245 (2.27-2.63)*
Female 43.70 15.26 3.10(2.95-3.25)*
Male 56.23 9.24 345 (3.27-3.64)*

Hypertension
Total 42.65 27.89 156 (1.51-1.61)*
Age <40 years 20.52 11.78 1.79 (1.64-1.95)*
Age 41-50 years 3848 23.87 1.62 (1.51-1.73)*
Age 51-60 years 51.36 36.83 144 (1.35-1.52)*
Age>60 years 75.64 54.69 140 (1.32-1.49*
Female 38.68 26.08 149 (1.42-1.55)*
Male 48.96 30.61 1.66 (1.58-1.75)*

CKD
Total 4.14 1.99 2.07 (1.85-2.31)*
Age <40 years 1.30 061 228 (1.60-3.26)*
Age 41-50 years 2.15 1.07 1.87(1.40-2.50)*
Age 51-60 years 4.30 1.78 2.37(1.89-2.96)*
Age>60 years 1145 6.64 1.73(1.48-2.02)*
Female 3.69 1.87 1.97 (1.70-2.28)*
Male 4.83 2.16 2.20(1.87-2.60)*

*p<0.001

Another noteworthy finding was that only about 10%
of patients with an initial diagnosis of CKD received a
prescription of an ACE inhibitor or Angiotensin recep-
tor blocker and none received a prescription of an SGLT2
inhibitor. Although we are unable to provide more gran-
ular information on the disease stage of CKD, it seems
that CKD is massively undertreated in German primary
care. This is a worrisome finding given that CKD is treat-
able and end-stage kidney disease is associated with
increased cardiovascular disease, a poor prognosis, has
detrimental effects on health-related quality of life and is
a huge economic burden for the health-care system [20,
21]. Therefore, measures should be intensified in shar-
ing the recently published evidence on the positive stud-
ies investigating SGLT2-inhibotors on the progression
of CKD [22, 23]. This is especially troublesome as CKD

diagnosed during Check-up 35 is likely diagnosed due to
the detection of proteinuria on urine dipstick. Urine dip-
stick testing is often only positive in patients with mac-
roproteinuria (i.e. greater than 300 mg a day), which is
a major risk factor for the progression of kidney disease
and for cardiovascular risk in general [24]. The overall
low detection rate of CKD in our cohort highlights the
limitations of urine dip stick testing to screen for kidney
disease given the high prevalence of CKD of around 10%
within the population [25-27]. These findings underscore
the need for more comprehensive screening methods,
potentially incorporating blood-based parameters such
as serum creatinine to calculate estimated glomerular fil-
tration rate (eGFR) and better assess kidney disease.

As to our knowledge, this is the first study evaluating
the effectiveness of Check-up 35 in detecting targeted
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Table 3 Percentage of prescribed medications after diagnosis
Check-up 35 No

cohort Check-
up 35
cohort
Dyslipidemia
Therapy at all 15.5% 274%
Statins 14.8% 26.4%
Other 0.7% 1.0%
Type 2 diabetes mellitus
Therapy at all 46.7% 43.8%
Metformin 37.0% 28.9%
Insulin 2.2% 33%
SGLT2 inhibitors 3.2% 3.3%
DDP4 inhibitors 3.0% 4.4%
Other 1.3% 3.9%
Arterial hypertension
Therapy at all 79.4% 73.9%
Diuretics 2.3% 5.8%
Beta-blockers 12.5% 18.2%
Calcium channel blockers 6.5% 7.7%
ACE inhibitors 36.7% 24.7%
Angiotensin receptor blockers 214% 17.5%
Chronic kidney disease
Therapy at all 13.1% 10.7%
ACE inhibitors 6.2% 4.9%
Angiotensin receptor blockers 6.9% 5.8%
SGLT2 inhibitors 0.0% 0.0%

diseases. The biggest strength of our study is the large
sample size allowing thorough matching and leading to
robust analyses. However, there are also limitations that
have to be acknowledged. Our analysis relies on ICD-
10 codes making the study vulnerable for undercoding.
However, this bias may be balanced across both groups.
When interpreting the findings of our study, one has to
consider that the patients in the control group were visit-
ing their primary care physician for some reason, which is
not coded in Disease Analyzer. This might lead to sicker
patients in the no check-up group than in the check-up
group, who might have attended to their primary care
physician only for the Check-up 35 yet were otherwise
healthy. Another limitation is that we are unable to inves-
tigate the impact of Check-up 35 on a hard clinical end-
point such as death. Unfortunately, the Disease Analyzer
database does not cover death and the respective causes
for death. Future studies are needed to delineate the use-
fulness of Check-up 35 in this context. Furthermore, the
Disease Analyzer does not include other interactions
with the German healthcare system in general, i.e. hos-
pital or specialist treatment, so we cannot account for
diagnosis and prescription made outside of the >1200
office-based primary care practices. We chose a period
of three months for a coded diagnosis and of six months
for a drug prescription after the index date. This period
might have missed some additional diagnoses that might
have been coded after an extensive workup. However, a
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potential longer period might have introduced bias due
to diagnoses due to different reasons and circumstances.
Last, the Check-up 35 is a screening program embedded
within the German healthcare system. Therefore, our
findings cannot be directly generalized to other countries
with different healthcare structures.

Our current study demonstrates that participation
in Check-up 35 in Germany is associated with a higher
subsequent coding rate of related diagnoses such as
type 2 diabetes mellitus, arterial hypertension, dyslipid-
emia, and CKD. It also shows the high therapeutic iner-
tia regarding the treatment of dyslipidemia and CKD
regardless of participation in a screening program. Nev-
ertheless, our findings indicate the usefulness of Check-
up 35 and the general population should be encouraged
to participate to prevent future complications.

Abbreviations

cl Confidence interval

CKD  Chronic kidney disease

EBM Einheitlicher Bewertungsmalstab

HR Hazard ratio
ICD International Statistical Classification of Diseases and Related Health
Problems

SD Standard deviation
SMD  Standardized mean difference

Acknowledgements
AK.is supported by the Clinician Scientist Fellowship “Else Kroner Research
College: 2018_Kolleg.05"

Authors’ contributions

AK, JWM. KK.and C.L. designed the study. KK. performed statistical analyses
and generated figures and tables. AK, KK. and C.L. wrote the manuscript.
JW.M. revised the manuscript. All authors agreed to the final version of the
manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This work was
not supported by any grant or funding source.

Data availability
Data cannot be shared publicly due to ethical restrictions, but raw are
available on reasonable request from KK.

Declarations

Ethics approval and consent to participate

The "Disease Analyzer” database used as a source of data in this study
contains anonymized electronic patient records. As patient data was analyzed
in aggregated form without any individual data being available, ethical
approval and informed consent was waived by the ethics committee of the
Landesarztekammer Rheinland-Pfalz and also and in the past also by the
ethics committee of the medical faculty of the Christian-Albrechts-University
of Kiel within another project dealing with the exactly same database (AZ
413/21). All methods were carried out in accordance with relevant guidelines
and regulations.

Consent for publication
all authors agreed on the publication of the manuscript.

Competing interests

Karel Kostev is an employee of IQVIA. IQVIA has no influence on the
preparation or subject matter of this manuscript. The other authors have no
conflicts of interest regarding this manuscript.



Kommer et al. BMC Primary Care

(2026) 27:138

Received: 7 November 2025 / Accepted: 3 April 2026
Published online: 10 April 2026

References

1.

OECD/European Observatory on Health Systems and Policies. (2023),
Germany: Country Health Profile 2023, State of Health in the EU, OECD Pub-
lishing, Paris/European Observatory on Health Systems and Policies, Brussels.
ISBN9789264898615 (PDF); Series: State of Health in the EU; SSN 25227041
(online).

Magnussen C, Ojeda FM, Leong DP, Alegre-Diaz J, Amouyel P, Aviles-Santa L,
et al. Global Effect of Modifiable Risk Factors on Cardiovascular Disease and
Mortality. N Engl J Med. 2023,389(14):1273-85.

Jankowski J, Floege J, Fliser D, Bohm M, Marx N. Cardiovascular Disease

in Chronic Kidney Disease: Pathophysiological Insights and Therapeutic
Options. Circulation. 2021;143(11):1157-72.

Krogsbell LT, Jergensen KJ, Getzsche PC. General health checks in adults for
reducing morbidity and mortality from disease. Cochrane Database Syst Rev.
2019;1(1):Cd009009.

Lindholt JS, Segaard R, Rasmussen LM, Mejldal A, Lambrechtsen J, Steffensen
FH, et al. Five-Year Outcomes of the Danish Cardiovascular Screening (DAN-
CAVAS) Trial. N Engl J Med. 2022;387(15):1385-94.

Hoebel J, Kroll LE, Fiebig J, Lampert T, Katalinic A, Barnes B, et al. Socioeco-
nomic Inequalities in Total and Site-Specific Cancer Incidence in Germany: A
Population-Based Registry Study. Front Oncol. 2018;8:402.

Hoebel J, Starker A, Jordan S, Richter M, Lampert T. Determinants of health
check attendance in adults: findings from the cross-sectional German Health
Update (GEDA) study. BMC Public Health. 2014;14(1):913.

Schilein S, Taylor KJ, Schriefer D, Blettner M, Klug SJ. Participation in preven-
tive health check-ups among 19,351 women in Germany. Prev Med Rep.
2017,6:23-6.

Starker A, Hovener C, Rommel A. Utilization of preventive care among
migrants and non-migrants in Germany: results from the representative
cross-sectional study ‘German health interview and examination survey for
adults (DEGST1). Archives Public Health. 2021,79(1):86.

Kamstrup-Larsen N, Dalton SO, Grenbaek M, Broholm-Jargensen M, Thomsen
JL, Larsen LB, et al. The effectiveness of general practice-based health checks
on health behaviour and incidence on non-communicable diseases in
individuals with low socioeconomic position: a randomised controlled trial in
Denmark. BMJ Open. 2019;9(9):e029180.

Forster AS, Burgess C, Dodhia H, Fuller F, Miller J, McDermott L, et al. Do
health checks improve risk factor detection in primary care? Matched cohort
study using electronic health records. J Public Health (Oxf). 2016;38(3):552-9.
Caley M, Chohan P, Hooper J, Wright N. The impact of NHS Health Checks on
the prevalence of disease in general practices: a controlled study. Br J Gen
Pract. 2014;64(625).e516-21.

Rathmann W, Bongaerts B, Carius HJ, Kruppert S, Kostev K. Basic characteris-
tics and representativeness of the German Disease Analyzer database. Int J
Clin Pharmacol Ther. 2018;56(10):459-66.

Scheidt-Nave C, Du Y, Knopf H, Schienkiewitz A, Ziese T, Nowossadeck

E, et al. [Prevalence of dyslipidemia among adults in Germany: results of

20.

21.

22.

23.

24.

25.

26.

27.

Page 8 of 8

the German Health Interview and Examination Survey for Adults (DEGS

1)]. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz.
2013;56(5-6):661-7.

Kraus D, Gieswinkel A, Boedecker-Lips SC, Klimpke P, Stortz M, Schleicher EM,
et al. Increased albuminuria is highly prevalent in the general population:
prevalence of CKD in the gutenberg health study. Clin Kidney J. 2025;19(2).
Baldus S, Lauterbach K. Prevention-centered health care in Germany - a
nation in need to turn the tide. Eur J Epidemiol. 2023,;38(8):835-7.

Kennedy O, Su F, Pears R, Walmsley E, Roderick P. Evaluating the effectiveness
of the NHS Health Check programme in South England: a quasi-randomised
controlled trial. BMJ Open. 2019;9(9):2029420.

Labenz C, Arslanow A, Nguyen-Tat M, Nagel M, Wérns MA, Reichert

MG, et al. Structured Early detection of Asymptomatic Liver Cirrhosis:
Results of the population-based liver screening program SEAL. J Hepatol.
2022;77(3):695-701.

Méarz W, Dippel F-W, Theobald K, Gorcyca K, lorga SR, Ansell D. Utilization

of lipid-modifying therapy and low-density lipoprotein cholesterol goal
attainment in patients at high and very-high cardiovascular risk: Real-world
evidence from Germany. Atherosclerosis. 2018;268:99-107.

Fletcher BR, Damery S, Aiyegbusi OL, Anderson N, Calvert M, Cockwell

P, et al. Symptom burden and health-related quality of life in chronic

kidney disease: A global systematic review and meta-analysis. PLoS Med.
2022;19(4):1003954.

JhaV, Al-Ghamdi SMG, Li G, Wu M-S, Stafylas P, Retat L, et al. Global Economic
Burden Associated with Chronic Kidney Disease: A Pragmatic Review

of Medical Costs for the Inside CKD Research Programme. Adv Therapy.
2023;40(10):4405-20.

Herrington WG, Staplin N, Wanner C, Green JB, Hauske SJ, Emberson JR,

et al. Empagliflozin in Patients with Chronic Kidney Disease. N Engl J Med.
2023,388(2):117-27.

Heerspink HJL, Stefénsson BV, Correa-Rotter R, Chertow GM, Greene T, Hou
FF, et al. Dapagliflozin in Patients with Chronic Kidney Disease. N Engl J Med.
2020;383(15):1436-46.

OhkumaT, Jun M, Chalmers J, Cooper ME, Hamet P, Harrap S, et al. Combina-
tion of Changes in Estimated GFR and Albuminuria and the Risk of Major
Clinical Outcomes. Clin J Am Soc Nephrol. 2019;14(6):862-72.

Xie Y, Bowe B, Mokdad AH, Xian H, Yan Y, Li T, et al. Analysis of the global
burden of disease study highlights the global, regional, and national trends
of chronic kidney disease epidemiology from 1990 to 2016. Kidney Interna-
tional. 2018;94(3):567 - 81.

Stevens PE, Ahmed SB, Carrero JJ, Foster B, Francis A, Hall RK; et al. KDIGO
2024 Clinical Practice Guideline for the Evaluation and Management of
Chronic Kidney Disease. Kidney Int. 2024;105(4):S117-314.

Briick K, Stel VS, Gambaro G, Hallan S, Volzke H, Arnlév J, et al. CKD Preva-
lence Varies across the European General Population. J Am Soc Nephrol.
2016;27(7):2135-47.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Effectiveness of check-up 35 for detecting targeted diseases in Germany
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Database
	﻿Study population
	﻿Study outcomes
	﻿Ethics
	﻿Statistical analyses

	﻿Results
	﻿Basic characteristics of the study sample
	﻿Incidence of subsequent diagnoses after a check-up examination
	﻿Prescription of medication following a diagnosis of diabetes, dyslipidemia, arterial hypertension or CKD

	﻿Discussion
	﻿References


