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The frequency of medical diagnoses (diagnostic preva-
lence) is a parameter of central importance in epidemi-

ology and health services research. To estimate this 
 frequency in the population, epidemiological survey 
studies as well as statutory health insurance claims  data 
(SHI routine data) are used. Whereas medical diagnoses in 
survey studies are reported by the participants  themselves, 
diagnostic prevalence in SHI data is based on diagnoses ac-
cording to ICD-10 coding, the official classification for 
coding diagnoses in outpatient and inpatient care in Ger-
many (1). Comparisons of these two data sources indicate 
differing estimates of nationwide diagnostic prevalence 
rates, which are particularly grave in the case of mental dis-
orders (2–4). The heterogeneity of the evidence makes it 
difficult to provide a summarizing evaluation and to infer 
recommendations for policy and practice. 
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There is a lack of conclusive information 
for Germany on the extent to which the diag-
noses of various diseases differ between the 
two data sources. Discrepancies here relate to 
people not reporting the diagnoses that have 
been documented for them or reporting 
medical diagnoses that have not been docu-
mented. Person-specific linkage of self-
 reported survey data and routine data en-
ables a valid quantification and investigation 
of these discrepancies (5–8). By means of this 
type of linkage, the present article describes 
the extent to which a person’s self-reporting 
of a medical diagnosis in a survey 
 corresponds to the health insurance 
 documentation for that person and the extent 

Background: The frequency of medical diagnoses is a figure of 
central importance in epidemiology and health services research. 
Prevalence estimates vary depending on the underlying data. For a 
better understanding of such discrepancies, we compared patients’ 
diagnoses as reported by themselves in response to our question-
ing with their diagnoses as stated in the routine data of their health 
insurance carrier. 

Methods: For 6558 adults insured by BARMER, one of the 
 statutory health insurance carriers in Germany, we compared the 
diagnoses of various illnesses over a twelve-month period, as re-
ported by the patients themselves in response to our questioning 
(October to December 2021), with their ICD-10-based diagnosis 
codes (Q4/2020–Q3/2021). The degree of agreement was assessed 
with two kappa values, sensitivity, and specificity. 

Results: The patients’ stated diagnoses of diabetes and hyperten-
sion agreed well or very well with their diagnosis codes, with kappa 
and PABAK values near 0.8, as well as very high sensitivity and 
specificity. Moderately good agreement with respect to kappa was 
seen for the diagnoses of heart failure (0.4), obesity, anxiety dis-
order, depression, and coronary heart disease (0.5 each). The 

 poorest agreement (kappa ≤ 0.3) was seen for post-
traumatic stress disorder, alcohol-related disorder, 
and mental and somatoform disorder. Agreement 
was worse with increasing age. 

Conclusion: Diagnoses as stated by patients often 
differ from those found in routine health insurance 
data. Discrepancies that can be considered negli-
gible were found for only two of the 11 diseases that 
we studied. Our investigation confirms that these two 
sources of data yield different estimates of preva-
lence. Age is a key factor; further reasons for the 
discrepancies should be investigated, and avoidable 
causes should be addressed. 
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to which various non-communicable diseases differ in 
this respect.

Methods
This investigation was based on the study “Optimierte 
 Datenbasis für Public Mental Health: Datenlinkage- Studie 
zur Aufklärung von Diskrepanzen zwischen Befragungs- 
und Routinedaten” (Optimized database for public 
 mental health: data linkage study to investigate discrep-
ancies between survey and routine data) (OptDatPMH; 
funded by the Innovation Committee at the German Fed-
eral Joint Committee [Gemeinsamer Bundesausschuss]: 
01VSF19015). The Ethics Committee of the Lower Saxony 
Medical Association, Germany, granted its approval for 
the study.

Sample
The study population was based on a sample of people aged 
over 18 years who were resident in Germany and had been 
insured by BARMER, one of the SHI carriers in Germany, for 
at least 12 months. The sample was stratified by 5-year age 
groups, sex, and German federal state. A total of 26,000 in-
sured persons were randomly drawn from the strata, propor-
tionate to the population distribution. In October 2021, the 
selected group was asked to complete a health questionnaire 
and, in a separate response, to consent to the linkage of 
pseudonymized survey data and BARMER data. Following 
two reminder letters, 7110 individuals returned their com-
pleted questionnaire (response rate: 27.3%); of these, data 
linkage was additionally  possible for 6558 individuals 
(92.2%). In order to address a possible sample bias due to 

Box 

Measures of agreement: Cohen’s kappa and PABAκ
To assess the agreement between two categorical variables, Cohen’s kappa (κ) and the prevalence- and 
bias-adjusted kappa (PABAκ) are used. 

p0 = observed agreement, p1 = expected agreement

Sample calculation for diabetes (unweighted): 
 Routine data (BARMER)

 Diagnosis No diagnosis Marginal frequency
Data from the written survey n (%) n (%) n (%)
Diagnosis 614 (9.6) 19 (0.3) 633 (9.9) 
No diagnosis 251 (3.9) 5530 (86.2) 5781 (90.1) 
Marginal frequency 865 (13.5) 5549 (86.5) 6414 (100) 

The data from the two sources agree in 614 + 5530 = 6144 cases. The observed agreement is p0 = 6144/6414 = 0.958 = 95.8%.
The expected agreement describes the proportion of data in agreement from the two data sources that would be obtained if one were 

to make a completely random allocation to the “diagnosis” and “no diagnosis” groups for a given marginal distribution (mathematically 
referred to as independence). Even then, one would expect a certain proportion of cases to agree. For the agreeing judgment “diagnosis” 
in both data sources, it is, for example: 9.9% × 13.5% = 1.34%. Overall, the expected agreement is calculated as p1 = 9.9% × 13.5% + 
90.1% × 86.5% = 79.3%.

Thus, the observed agreement is approximately 16.5% higher than would have been expected with random allocation (given the 
marginal distribution). 

For diabetes, this yields: κ = (0.958–0.793)/(1–0.793) = 0.165/0.207 = 0.797. 
If the data from the two data sources are in full agreement, the value of Cohen’s κ is 1. A value of 0 means that the observed agree-

ment does not differ from the expected agreement. Negative values indicate that the observed agreement is even lower than would have 
been expected in the case of random allocation.

To interpret κ, the agreement rating developed by Altman et al. is often used: < 0.20, ‘insufficient’; 0.21–0.40, ‘sufficient’; 0.41–0.60, 
‘moderate’; 0.61–0.80, ‘good’; and 0.81–1.0 ‘very good’ (21). Thus, the κ calculated for diabetes (unweighted) is on the border between 
good and very good. 

When using κ values, one must bear in mind that they are related to the prevalence of the entity under consideration (the lower the 
prevalence, the lower κ tends to be), which is why PABAκ values are recommended as a measure of agreement in the recent scientific 
literature  (10, 22).

In the case of two forms, PABAκ depends only on the observed agreement and, in the example for diabetes, is: 2 × 0.958 − 1 = 0.916. 
Its interpretation is often carried out in the same way as for Cohen’s κ. PABAκ values tend to be very high at very low prevalence rates.

κ = 
p0 – p1
1 – p1

PABAκ = 2 p0 – 1
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 selective participation, an  adjustment weighting to the Federal 
German population distribution in relation to sex, age, re-
gion (federal state, East–West, Nielsen regions, district size) 
(as of 31.12.2020), and education was conducted (Microcen-
sus 2018 [9]). The results of a comprehensive analysis of 
(non-)response will be published separately.

Surveying medical diagnoses in the questionnaire
The survey of medical diagnoses in the area of mental 
health (depression; anxiety disorder; post-traumatic 
stress disorder [PTSD]; somatoform disorder; dependence 
on, or harmful use of, alcohol [alcohol-related disorder]; 
any mental disorder) was carried out in the same way as 
the health monitoring conducted by the Robert Koch In-
stitute (RKI) with the following question: “Have you ever 
been diagnosed with X by a doctor or psychotherapist?” If 
the answer was “yes,” the following question was asked: 
“Has X also occurred in the last 12 months?” For medical 
diagnoses of physical diseases (diabetes; cardiovascular 
disease or coronary heart disease [CHD]; heart attack; 
heart failure; hypertension; obesity), participants were 
asked the following: “Have you ever been diagnosed with 
X by a doctor?” If respondents answered yes, they were 
then asked the following question: “Has X also been 
 present in the last 12 months?” In the case of hyperten-
sion, respondents were additionally asked whether they 
were using blood pressure-lowering drugs. The selection 
of diseases was made according to their public health rel-
evance, on the basis of which they are prioritized for the 
surveillance of non-communicable diseases by the RKI. 

Diagnostic information in routine data
The diagnoses documented in routine data are based on 
ICD-10 codes. The proportionally most significant portion 
of the diagnoses from outpatient care is available only on 
a quarterly basis, and the survey took place in the fourth 
quarter of 2021. Therefore, to compare the diagnoses in 
relation to the occurrence of the diseases or disorders in 
the preceding 12 months, the quarters 4/2020–3/2021 (n = 
6558) were taken into consideration. Sensitivity analyses 
investigated the extent to which agreement in the diag-
nostic information changes when other time periods are 
considered (4/2020–4/2021 and 1/2021–4/2021). On the 
one hand, this was to investigate whether selecting a dif-
ferent quarter would yield better agreement for individ-
uals who returned the survey documents later in quarter 
4/2021. On the other, this also investigated whether it was 
merely the respondents’ recollection of the previous 12 
months that was not entirely correct and, as such, 
whether diagnoses from somewhat longer ago were also 
reported. For the comparison of self-reported medical 
diagnoses in relation to lifetime (“ever”), the period of the 
preceding 10 years was used in the routine data (quarters 
4/2011–3/2021, n = 5849). A disease was deemed to be 
documented if it had been coded in at least one quarter as 
an outpatient (M1Q inclusion criterion ) or inpatient with 
the diagnostic certainty “confirmed” in the that period. 
Sensitivity analyses were performed to investigate the ex-
tent to which agreement in the diagnoses changed if 
documentation of the ICD-10 code in at least two cases of 
treatment (M2C) or at least two quarters (M2Q) was se-
lected as an inclusion criterion in routine data.

Measures of agreement and statistical analyses
To measure the degree of agreement between patient- 
reported and SHI routine data, Cohen’s kappa (κ), the 
prevalence- and bias-adjusted kappa (PABAκ) as well as 
sensitivity and specificity were calculated for each disease 
or disorder overall and separately for women and men 
and for different age groups (Box). For the question under 
investigation, sensitivity corresponds to the proportion of 
people with a documented diagnosis in the routine data 
who also reported the respective diagnosis in the survey 
(true positive). Specificity refers to the proportion of 
people not reporting a diagnosis relative to all people who 
do not have a diagnosis documented in the routine data 
(true negative). Term 1-specificity represents the propor-
tion of people reporting a diagnosis in the survey although 
no diagnosis is documented (false positive) (10–12). How-
ever, it is important to bear in mind that in the present 
study, sensitivity and specificity are not defined in relation 
to a reference standard with optimal validity, as is usually 
the case. Instead, these two parameters relate to the ex-
tent to which a diagnosis documented in the BARMER 
claims data was reflected in the answers given by the in-
sured persons surveyed. All analyses were performed 
using SAS version 9.4 statistical software. Further in-
formation on the methodology of the OptDatPMH study 
can be found in the eMethods Section.

Results
The Figure as well as Tables 1–3 show the proportions of 
people for each of the following groups, in addition to the 
agreement measures:∙ People for whom there is a diagnosis in both data 

sources ∙  People who report a diagnosis that is not docu-
mented in the routine data (only in the survey) ∙ People who have a diagnosis according to routine 
data but who do not report this (only in the routine 
data). 

Agreement between diagnoses as stated 
by patients and those contained in routine data 
relating to the previous 12 months
For the majority of the 11 diseases or disorders, diagnoses 
are more frequently documented in routine data than re-
ported by patients in the survey. However, the diagnoses 
for heart failure and PTSD are more frequently reported in 
the survey than they are documented (Figure, eTable 1).

The highest sensitivity is seen for the self-reporting of 
the diagnosis of high blood pressure. Taking the question 
on current use of antihypertensive drugs into account, 82 
% of persons with a documented hypertension diagnoses 
in routine data reported this diagnosis in the survey. With 
sensitivities of between 74.4% and 38.6%, this was fol-
lowed by patient-reported diagnoses of PTSD, diabetes, 
obesity, heart failure, anxiety disorder, depression, and 
CHD. Sensitivities of under 30% were seen for patients’ 
stated diagnoses of alcohol-related disorder, any type of 
mental disorder, and somatoform disorder. The latter was 
reported in the survey by only 14.4% of those with a docu-
mented diagnosis in the routine data. Specificity varied 
between 99.7% for diabetes and 94.3% for obesity. This 
means that out of all the people who do not have a 
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 documented diagnosis of diabetes, only a very small pro-
portion (0.3%) stated this diagnosis in the survey. For 
obesity, this percentage of people is 5.7%, closely followed 
by hypertension (5.4%).

The degrees of agreement between diagnoses in the 
two data sources also vary according to Cohen’s κ. The 
highest κ values of around 0.8 were achieved for patient-
reporting of diabetes and hypertension. This shows good 
to very good agreement between the two data sources. 
Moderate agreement was seen for self-reported obesity, 
depression, anxiety disorder, CHD, and heart failure. Suf-
ficient agreement was found for patients’ reporting of an 
alcohol-related disorder, PTSD, or any mental disorder. 
The lowest κ (0.14) was for somatoform disorder, for 
which there was insufficient agreement in the stated diag-
noses. 

Good to very good agreement based on the calculation 
of PABAκ can be observed for patients’ stated diagnoses 
for virtually all diseases and disorders considered. 
Only for the diagnosis of any mental disorder is there 
moderate agreement with a PABAκ = 0.4 (Figure, 
eTable 1).

Differentiated results for measures of agreement 
 relating to diseases or disorders in the preceding 12 
months according to sex and age group are reported in 
 eTable 2. While no relevant gender differences can be seen 
for sensitivity, specificity, κ, or PABAκ, the degrees of 
agreement decline with increasing age (eTable 2).

Agreement between diagnoses as stated 
by patients and those contained in routine data 
relating to the previous 10 years
The measures of agreement as well as the frequencies of 
patients’ stated diagnoses taken from the survey on 
diagnoses ever made by a physician and the docu-
mented diagnoses of people who had been continu-
ously insured with BARMER over the preceding 10 years 
are shown in eTable 3 for 12 diseases or disorders (in-
cluding heart attack). The measures and frequencies 
are given for the overall group as well as stratified by 
gender and age groups. Again, there is good to very 
good agreement for patient-reported diagnoses of dia-
betes and hypertension, as well as of heart  attack. Pa-
tients’ stated diagnoses of CHD, obesity, heart failure, 
depression, and anxiety disorder continue to show 
moderate agreement. Better agreement compared to 
the 12-month reference period was found for diagnoses 
as stated by patients for alcohol-related disorder. There 
is poorer agreement for patient reporting of diagnoses 
of any mental disorder. Agreement for patient-stated 
diagnoses of PTSD and somatoform disorder remains 
thelowest (eTable 3).

Sensitivity analyses
Varying the comparison periods in the routine data from 
Q4/2020–Q3/2021 to Q4/2020–Q4/2021 or to 
Q1/2021–Q4/2021 did not result in any relevant changes in 
Cohen’s κ or PABAκ. Sensitivities increased if the inclu-
sion criteria M2C and M2Q were taken into consideration. 
However, since specificities simultaneously declined, 
Cohen’s κ and PABAκ changed only marginally (data not 
shown).

Discussion
To our knowledge, this study is the first in Germany to 
quantify the agreement between diagnoses as stated by 
patients and those contained in routine health insurance 
data for a variety of diagnoses. The results vary between 
the investigated diseases. For diabetes and hypertension, 
there is good to very good agreement, while agreement is 
moderate for obesity, heart failure, anxiety disorder, de-
pression, and CHD. The lowest level of agreement was 
seen for patients’ stated diagnoses of PTSD, alcohol- 
related disorder, and any mental or somatoform disorder. 
Thus, discrepancies are common between diagnoses as 
stated by the patients themselves and those contained in 
SHI routine data. Discrepancies that can be considered 
negligible were found for only two of the 11 diseases 
studied. 

In concordance with our results, studies from Canada 
(6, 8, 13) and Korea (7) reported good agreement accord-
ing to Cohen’s κ between the two data sources for patient-
stated diagnoses of diabetes (0.7‒0.9) and hypertension 
(0.6‒0.8), as well as moderate agreement for patient- 
reported CHD (0.5) (7, 13) and depression (0.5) (8). 

The determination of four different parameters 
(Cohen’s κ, PABAκ, sensitivity, specificity)shows that they 
should be viewed together when comparing different dis-
eases, since each parameter reflects specific aspects of the 
agreement between diagnoses as stated by patients and 
those contained in routine data and is therefore limited. 
For example, disorders with a very low prevalence, such as 
PTSD or alcohol-related disorders, showed very low agree-
ment using Cohen’s κ (0.27 and 0.33, respectively), while 
the calculation using PABAκ resulted in very high values 
(0.94 and 0.97, respectively). The differences between 
Cohen’s κ and PABAκ tended to increase with decreasing 
disease prevalence. This indicates that the meaningful-
ness of these parameters is only limited for rare diseases. 

Implications of the results relate not only to the 
 possible causes of the discrepancies but also to the valid-
ity of the two data sources for epidemiology and health-
care 
research. If one assumes that patients are predominantly 
aware of their diagnoses and should be able to state these 
in a survey, avoidable causes of the observed discrep-
ancies should be addressed to the extent possible. These 
causes include problems or shortcomings in the provision 
of medical information about a documented diagnosis, in 
patients’ understanding and recollection of this in-
formation, and in their willingness to state the diagnosis 
in the survey. What also needs to be investigated is the ex-
tent to which problems with the validity of documented 
diagnoses in terms of the actual presence of a disease 
affect agreement. For example, coding quality of medical 
and psychotherapeutic diagnoses are the subject of con-
troversy (14–16). For mental disorders, for example, a 
comparison of primary care diagnoses with the results of 
standardized assessments of the same individuals shows 
both under-reporting and over-reporting of disorders in 
routine data (17–20). Therefore, it is conceivable that the 
self-reporting of a diagnosis is also based on respondents’ 
experience of their disease, which was not always medi-
cally diagnosed or documented. An accurate assessment 
of this type of misclassification could be achieved by a 
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 survey and investigation study (in line with a gold stan-
dard) of standardized clinical examination and diagnosis 
in conjunction with the linkage of patient-specific routine 
data. On the routine data side, a comparison with medical 
records or even a patient follow-up examination could 
yield important insights. 

The investigated sample of individuals insured by 
BARMER, one of the largest German SHI carriers, can be 
seen as a strength of this study. The fact that consent to 
personal data linkage was given in over 90% of cases, and 
by adjusting the weighting to the population distribution 
of adults living in Germany for sex, age, region, and edu-
cation, means that it was possible to effectively counteract 
a possible systematic bias of the results due to selective 
participation. 

A possible limiting factor is that the wording of the ques-
tion regarding the occurrence of a disease does not allow a 
precise inference as to whether the disease has also been 
medically diagnosed in the preceding 12 months. The ques-
tion asked whether the disease had also been present dur-
ing that time period. However, one can assume that af-
fected individuals who answered in the  affirmative would 
also answer “yes” to a more precise formulation. 

Conclusion
Data linkage enables a valid quantification of differences 
between diagnoses as stated by patients and those con-
tained in routine health insurance data. When a variety of 
agreement measures were taken into consideration, fre-
quent and strongly varying discrepancies with no clear 
pattern became apparent. For example, patients’ stated 
diagnoses of somatic disorders did not generally agree 
better than those of mental disorders. While agreement 
worsened with increasing age, there were no general 
 differences according to sex. Changes to the 12-month ref-
erence period and higher requirements in terms of the 
criteria for inclusion in routine data did not affect the re-
sults. Against this background, the discrepancies found 
here between the data sources should be reflected in a 
disease-specific manner when using diagnoses as stated 
by patients. Only further research can reveal to what ex-
tent these discrepancies reflect under- or over-recording 
of morbidity or disease experience in routine data and 
whether self-reported medical diagnoses are, as a result, 
informative even in the absence of agreement.
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Cervicofacial Necrotizing Fasciitis of Non-Odontogenic Origin
A 38-year-old male patient with no preexisting diseases 
 presented as an emergency with swelling in the region of the left 
cervicofacial transition. He had been experiencing difficulty 
swallowing for 3 days. The patient history included occasional 
drug use (amphetamines). Clinical examination confirmed a 
pressure-sensitive swelling in this patient, who had tachycardia 
and a high fever. Laboratory tests showed elevated inflammatory 
parameters (leukocytes 27.51 × 109/L, CRP 337 mg/L). Com-
puted tomography revealed a pronounced inflammatory event 
with gas inclusions in the left perimandibular area arising from 
the submandibular gland and consistent with cervicofacial 
 necrotizing fasciitis (CNF) (Figure a, b). Multiple surgical 
 debridements were performed, which in combination with 
 perioperative antibiotic therapy (piperacillin/tazobactam), led to 
an abatement of the inflammatory event. CNF is a life-
 threatening soft tissue infection and frequently of odontogenic 
origin. Cervicofacial manifestations are rare (4%). Immuno -
deficiency and drug use are risk factors for CNF. Immediate 
 surgical intervention together with antibiotic therapy form the 
treatment pillars of this clinical picture (40% mortality rate). This 
case report highlights the fact that CNF can also be of non-
odontogenic origin.
Dr. med. Florian Dudde, Dr. med. dent. Martin Kreibich, Prof. Dr. med. Dr. med. dent. Kai-Olaf Henkel 
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C L I N I C A L  S N A P S H O T

Figure
a) Coronal computed tomography shows an inflammatory process in a street-like configur-

ation with gas inclusions (red arrow) at the left perimandibular cervicofacial transition 
(red asterisk) accentuated over a maximum extension in length of 11 cm with accom-
panying displacement (orange asterisk) of the oropharynx in the contralateral direction.

b) Axial computed tomography reveals increased contrast enhancement in the region of 
the left submandibular gland (red asterisk) with perifocal gas inclusions (red arrow) and 
accompanying oropharyngeal displacement (orange asterisk) in the contralateral 
 direction.
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Supplementary material to the article

The Agreement Between Diagnoses as Stated 
by Patients and Those Contained in Routine 
Health Insurance Data
Results of a Data Linkage Study

by Felicitas Vogelgesang*, Roma Thamm*, Timm Frerk, Thomas G. Grobe, Joachim Saam, Catharina 
Schumacher, and Julia Thom
Dtsch Arztebl Int 2024; 121: 141–7. DOI: 10.3238/arztebl.m2023.0250

Sampling
The aim of the sampling procedure was to determine a population-
based sample of individuals insured by BARMER who were represen-
tative for Germany with regard to the characteristics of sex, age, and 
region of residence. In October 2021, this group of people participated 
in the postal survey of the OptDatPMH study. Only insured persons 
aged ≥ 18 years for whom precise information was available regarding 
birth and sex details, place of residence in Germany, and 92 insured 
days from October 1 to December 31, 2020 without evidence of subse-
quent termination of insurance (n = 6,815,683) were taken into 
 consideration in the data available for sampling in 2020. All pre -
selected insured individuals were allocated to one of a total of 512 stra-
ta according to sex, 5-year age group (18–19 years, 20–24 years, 25–29 
years, etc., up to 90 years and older), and place of residence (differenti-
ated according to 16 federal states). For the letter regarding the main 
survey, 26,000 insured persons were randomly selected from the 512 
strata in such a way that the proportionate allocation of the strata 
among those contacted corresponded to the distribution of the 
 average population in Germany in 2020 across the corresponding stra-
ta according to the Federal Statistical Office (Statistisches Bundesamt). 
Immediately prior to the letter, BARMER carried out an internal check 
of the current insurance status of those selected to receive the letter. 
Insured persons that could no longer be contacted due to having left 
the health insurance or death, as registered in the meantime, were re-
placed by other persons from the same stratum if necessary. Thus, in 
October 2021, precisely 26,000 insured individuals were contacted by 
letter for the survey. The distribution of structural characteristics of 
those contacted by letter was representative according to the 
 population data available at the time of the survey. For subsequent 
analyses, weightings and standardizations were then based on popu-
lation data for 2021, which, however, did not become available until 
summer 2022.

The survey
Together with the written invitation to take part in the study, prospec-
tive participants received study information, a data-linkage consent 
form, and an 18-page questionnaire. Based on the pre-test, it was 
 assumed that the questions would take 20–30 min to answer. Two en-
velopes were provided for return postage in order that the consent 
form and the questionnaire documents could be further processed 
separately. Questionnaire documents were read by the aQua Institute; 
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the forms with written consent to data linkage were processed by the 
BARMER’s trust center. 

Response
Following a one-page written reminder in calendar week (CW) 43, 
 followed by a second reminder in CW 48, which once again included 
all questionnaire documents, 7110 completed questionnaires were re-
ceived by 11 January 2022 (excluding duplicates). As such, a response 
rate of 27.3% was achieved. In addition, 6581 questionnaires were 
 accompanied by data linkage consent. A comparison of age and sex 
details in the survey with information in the routine data showed dif-
ferences for 23 people, which suggested that a different person had 
completed the survey documents than the person to whom the ques-
tionnaire had been addressed. These individuals were not included in 
the data linkage, meaning that the data linkage was ultimately carried 
out for 6558 individuals. Linkage and analysis of the data took place 
exclusively in BARMER’s secure data warehouse.

An analysis of response according to age, sex, and federal state was 
conducted and will be published separately. Differences between 
 responders and non-responders will be discussed there in more detail. 
For the present analyses, possible discrepancies due to non-response 
were adjusted through weighting. A comparison of diagnostic frequen-
cy between participants and non-participants was also performed and 
will be published separately.

Weighting
Why use weighting?
Older rather than younger people tend to take part in surveys. This 
group not only has more but also different diseases compared to 
younger people. Moreover, the analyses show that agreement between 
the two data sources worsens with increasing age. If the different re-
sponses in the age groups had not been adjusted by weighting, this 
would have resulted in a skewed picture in which overall agreement 
would have been poorer and the proportions of disease higher. Mind-
ful of the fact that a sample of persons insured by a health insurance 
carrier is not a population-wide, representatively drawn sample (for 
example, a sample drawn from residents’ registration offices), no 
nationwide prevalences are reported, but rather, proportions are 
shown that have been adjusted for selective willingness to participate 
according to age, sex, region of residence, and education. 

Application of weighting
The weighting adjusts to the German population by sex, age group 
(same grouping as in the sampling procedure), and region. This 
 process is iterative and takes into consideration the following rough 
 allocations, differentiated according to region: ∙ Federal state by age groups ∙ West–East by education ∙ Nielsen areas and district type. 

Assignment of diseases to ICD-10 codes
Assignment was based on the results of previous methodological pro-
jects conducted at the Robert Koch Institute (RKI) and on the expertise 
of the co-authors from the aQua Institute.
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