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ABSTRACT

Background To estimate prevalence and incidence of
diseases through self-reports in observational studies, it
is important to understand the accuracy of participant
reports. We aimed to quantify the agreement of self-
reported and general practitioner-reported diseases in an
old-aged population and to identify socio-demographic
determinants of agreement.

Methods This analysis was conducted as part of the
AugUR study (n=2449), a prospective population-based
cohort study in individuals aged 70-95 years, including
2321 participants with consent to contact physicians.
Self-reported chronic diseases of participants were
compared with medical data provided by their respective
general practitioners (n=589, response rate=25.4%).
We derived overall agreement, over-reporting/under-
reporting, and Cohen's kappa and used logistic
regression to evaluate the dependency of agreement on
participants’ sociodemographic characteristics.

Results Among the 589 participants (53.1% women),
96.9% reported at least one of the evaluated chronic
diseases. Overall agreement was >80% for hypertension,
diabetes, myocardial infarction, stroke, cancer, asthma,
bronchitis/chronic obstructive pulmonary disease and
rheumatoid arthritis, but lower for heart failure, kidney
disease and arthrosis. Cohen's kappa was highest

for diabetes and cancer and lowest for heart failure,
musculoskeletal, kidney and lung diseases. Sex was the
primary determinant of agreement on stroke, kidney
disease, cancer and rheumatoid arthritis. Agreement for
myocardial infarction and stroke was most compromised
by older age and for cancer by lower educational level.
Conclusion Self-reports may be an effective tool to
assess diabetes and cancer in observational studies in
the old and very old aged. In contrast, self-reports on
heart failure, musculoskeletal, kidney or lung diseases
may be substantially imprecise.

INTRODUCTION

As a population grows older, chronic diseases are
not only burdens to the individual but also increas-
ingly become a challenge to the healthcare system
and society as a whole. Epidemiological longitudinal
and panel studies have been designed to investigate
older populations in terms of ageing and its impact
on health."”® These studies often use questionnaire-
based self-report measures of chronic disease.

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Self-reports of diseases in studies are known to
be of limitations. They have mostly been studied
in younger cohorts and through comparison
with diverse sources of medical data.

WHAT THIS STUDY ADDS

= This study investigates the agreement of self-
reports of the old and very old population in
Germany with reports of general practitioners.
The old aged are most frequently affected by
the studied diseases and yet give inaccurate
self-reports on heart failure, musculoskeletal,
kidney or lung diseases, whereas self-
reports on diabetes and cancer are more
accurate. Agreement between these two
sources of information is also affected by
sociodemographic factors, such as sex, age and
education level.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= When using data concerning self-reported
diseases of study participants in a similar
population group, the results this study have
provided will help to interpret accuracy.

Limitations of self-reports have been the subject
of studies before: sociodemographic factors, illness
perceptions, severity of symptoms and resources to
understand a condition may impact consistency and
accuracy of self-reports.*” Several studies focus on
the validity and reliability of self-reports in different
study populations and with different measures of
agreement;’ 5% however, there has only been a
small number of such studies focused on Germany’s
elderly population.

The German Altersbezogene Untersuchungen zur
Gesundheit der Universitit Regensburg (AugUR)
study was established as a research platform to
estimate the prevalence and incidence of chronic
conditions and to understand associated risk factors
for chronic health disabilities in the elderly.”” In the
following AugUR substudy, we covered diseases
and medical events, which are dealt with in general
practice: hypertension, diabetes, myocardial infarc-
tion, heart failure, stroke, kidney disease, cancer,
lung diseases and musculoskeletal diseases. All of

BM)

Steinkirchner AB, et al. J Epidemiol Community Health 2022;76:931-938. doi:10.1136/jech-2022-219096 931


http://orcid.org/0000-0002-6916-4404
http://orcid.org/0000-0002-7832-1942
http://dx.doi.org/10.1136/jech-2022-219096
http://dx.doi.org/10.1136/jech-2022-219096
http://dx.doi.org/10.1136/jech-2022-219096
http://crossmark.crossref.org/dialog/?doi=10.1136/jech-2022-219096&domain=pdf&date_stamp=2022-010-05

Original research

them are either persistent or irreversible and, therefore, should
become apparent in both the participants’ self-reports and the
medical data provided by their health professionals. Sex, age, the
status of living with a partner and education level might influ-
ence the participants’ awareness of the disease and, therefore,
the degree of agreement with the diagnosis made by their general
practitioners (GPs). Recognising sociodemographic factors can
help to identify subgroups, which might benefit from better
communication about diagnosed diseases.”’ ** Limited aware-
ness or knowledge of one’s own status of disease may lead to
non-compliance with therapy as well as the oversight of warning
signs of deterioration.”

Two questions were addressed in the following substudy anal-
ysis: (1) To what extent do self-reports of old-aged individuals
agree with the information given by their GPs? (2) Are there
sociodemographic determinants of agreement (age, sex, living
status, education level)?

METHODS

AugUR cohort study

The German AugUR study is a prospective study of the general
elderly population in and around the city of Regensburg,
Bavaria. The study region comprises ~347 000 inhabitants,
including 45 000 residents aged 70 or older.”’ From the latter,
a random sample from population registries in Regensburg and
selected communities of the county was identified (n=13 971)
and invited for the baseline study centre visits in two consecu-
tive, comparable surveys (AugUR-1 in 2013-2015 and AugUR-2
in 2017-2019). From a total of 13 522 contactable persons
(n=449 deceased or moved outside the recruitment area before
being invited), 2449 participated at the two AugUR baseline
study surveys (n=1133 in AugUR-1 and n=1316 in AugUR-2,
respectively), resulting in a net response rate of 18.1% (n=8171
did not respond at all, n=2902 actively refused participation).
Further details on recruitment and response are presented in
the online supplemental note. Consent and valid information to
contact GPs was given by 2321 participants (figure 1).

For 788 AugUR-1 baseline participants, 3-year follow-up data
were collected in 2016-2018. Between baseline and follow-up,
67 persons died, 37 moved away, whereas 3 did not agree to be
recontacted (net response rate=788/(1133-67-37-3)=76.8%).
The consecutive 6-year follow-up started in November 2019
and paused in March 2020 due to the COVID-19 pandemic
after inclusion of n=123 participants (net response rate so
far=72.4%).

We consider the participants physically mobile and without
major cognitive impairments, since they have had to visit the
study centre and actively take part at the study programme.

AugUR study programme and data management

The study programme, including a standardised in-person inter-
view, was conducted in the study centre at the University Medical
Centre Regensburg. AugUR focuses on ophthalmic diseases clas-
sified within the study** and general chronic diseases evaluated
through in-person-interview.?

The baseline questionnaire included an assessment of socio-
demographic characteristics such as sex, age, living status and
education level. Medical conditions and further medical history
were evaluated at baseline and follow-up visits via self-report
using the question ‘Has a physician ever diagnosed one of the
following conditions?’. Possible answers were ‘yes’, ‘no’ and ‘I
do not know’. The latter was excluded from the analysis.

@ Residents in city and h
county of Regensburg
aged 70+
_ nz4i3,000 )
( Random sample A
L n=13,971 ) _ .
Deceased or moved away
) . L n=449 )
Contactable sample
L n=13,522 ) (
Non-responders
( . L n=8171 )
Responders
L n=5351 )
Non-participants
; § L n=2902 )
Baseline participants
L n=2449 )
4 I N\
Eligible for GP sub-study
n=2321 from 169 GPs
( 107 not participating GPs
| with n=1732 participants
GP sub-study
n=589 from 62 GPs

Figure 1 Overview of AugUR study recruitment with number of
participants at baseline and in the general practitioner (GP) sub-study.
Net response at baseline was 18.1%. For the GP sub-study, 36.7%

of GPs responded, resulting in 25.4% of eligible AugUR participants.
AugUR; Altersbezogene Untersuchungen zur Gesundheit der Universitat
Regensburg.

Patterns of missing values of both self-reports and GP reports
are presented in online supplemental table 1.

Some of the terms for diagnoses had to be adapted, so partic-
ipants could better understand them. For example, the patients
were asked about ‘heart weakness’ instead of the medical term
‘heart failure’, which was used in the questionnaires for GPs.
Questionnaire data were transferred to an electronic case report
form.? For all participants, we evaluated the status of disease
and the sociodemographic characteristics at their most recent
interview. We included follow-up data; therefore, inconsistencies
between baseline and follow-up information could arise. This
is a common phenomenon among longitudinal data and needs
to be dealt with.* Adjustments had to be made if a participant
reported a condition in an earlier interview and denied it during
the following visit. Since the lifetime prevalences of diseases
were asked for, and not the current prevalences of diseases, we
set the disease status ‘yes’ for subsequent interviews and used
that status in further analysis.

The study complies with the 1964 Helsinki declaration and its
later amendments. All participants provided informed written
consent. For this substudy, participants with given informed
consent to contact their physicians were included.

AugUR study participants’ data collected from GPs

A total of 2321 AugUR participants gave informed consent to
contact their physicians and provided valid contact information
of their respective GPs (n=169). A standardised survey of the
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Cross-table as reference for agreement terms Cohen's kappa
GP-report d b d b+d
Yes No Total a: —a: *a:C+C: * :
Self- Yes a b atb a+b a+c c+d b+d
report No c d ct+d =t "™
Total a+tc b+d n
Overall agreement ¢+ d Positi t 2a Sensitivi e
- ositive agreemen ZatdTo ensitivity atec
¢ d
Underreporters Negative agreement 2d Specifici —
- pecificity
atc & & Qd+b+c) b+d
b -, a . d
Overreporters Positive Negative -
b+d predictive value a+b predictive value ¢+ d

Figure 2  Cross-table and terms used for analysing agreement. A template cross-table is exemplified (top left). The rows show the positive and
negative self-reports, the columns show the positive and negative GP reports. Also shown are terms used for analysing agreement, including the
formula used to calculate Cohen's kappa. Overall agreement, positive agreement, negative agreement, underreporters and overreporters are further
used as percentage by multiplication of the depicted terms by factor 100. GP, general practitioner.

participants’ GPs was conducted between October 2020 and
March 2021. 62/169 contacted GPs responded and provided
data on 589/2321 study participants (25.4%), forming the
AugUR GP substudy population. Multicentric data from GPs
were collected using the web-based Magana Trial Manager
(MaganaMed GmbH, Regensburg, Germany). The GPs
recorded the data directly online or provided the data on paper-
based questionnaires, which were transferred to Magana Trial
Manager by trained AugUR staff. The questions read: ‘According
to your records, does this patient have a diagnosis of disease X?’.
Additionally, due to the study design, the date of first diagnosis
was requested for diabetes, myocardial infarction, heart failure,
stroke, kidney disease and cancer. It is possible that a disease was
diagnosed by a GP after the participants’ last chance of reporting
it in an interview, as a proportion of participant interviews had
been conducted 2018 or earlier. If that was the case, the disease
was considered absent. Raw data and further analysis on absent
cases are found in online supplemental tables 2 and 3.

Statistical analysis

Self-reports and GP reports of up to 589 participants were
compared (online supplemental table 4). Figure 2 gives an over-
view of the agreement parameters used in the following anal-
yses and how they were determined. Concordance in absence
or presence of disease between self-reports and GP reports was
analysed by calculating overall agreement (figure 2). In addi-
tion, we identified over-reporters and under-reporters. An over-
reporter is defined as a person reporting an illness, which is not
confirmed by the GP, while an under-reporter does not report
an illness, which is reported by the GP. Under-reporters/over-
reporters and sensitivity/specificity can easily be translated into
one another (figure 2). However, sensitivity and specificity are
terms used for gold standards,” and, therefore, unsuitable in
our analyses. To describe agreement between self-reports and
GP reports in an omnibus index and control for agreement by
chance, Cohen’s kappa was calculated. According to Landis and
Koch’s classification for agreement adjusted by chance, we refer
to kappa values between 0.81 and 1 as ‘almost perfect’, 0.61 to
0.80 as ‘substantial’, 0.41 to 0.60 as ‘moderate’ and 0 to 0.40
as ‘poor to fair’.* *” As kappa can be influenced towards both
higher and lower numbers by the distributions in the cross-table,
especially in the marginal totals, we also calculated specific
agreement in form of positive and negative agreement (figure 2),

as suggested by Hansen ez al and used by Cicchetti and Fein-
stein.” 2 The proportions of specific agreement (ie, positive
and negative agreement) estimate the conditional probability,
in cases where one of the raters (GP or participant)—randomly
selected—makes a positive/negative rating, the other rater will
do so as well.

Disease frequencies and total numbers of overall agreement
stratified by the independent variables sex, age (‘old vs ‘very
old’, stratified at median age of 79.03 years), the status of living
with a partner and the education level were assessed. Because,
in Germany, 8 years of education are often followed by voca-
tional training and >8 years qualify for higher education, we
set 8 years of schooling education as the threshold to form the
two groups.

In logistic regression analyses, we used overall agreement
as the dependent variable (participant overall agrees with GP:
coded as 1; participant does not overall agree with GP, that is, is
under-reporter or over-reporter: coded as 0), with sex, age (in
years, linear), status of living with a partner and education level
as independent variables. Due to limited sample size and partially
low prevalence of diseases, separate analyses of true-positives
and true-negatives or under-reporters and over-reporters would
have led to unreliable results. A p value of <0.05 was used as
criterion for statistical significance.

Data management and statistical analyses were performed
using SAS 9.4 software (SAS Institute, Cary, North Carolina),
IBM SPSS Statistics for Windows, V.26.0.0.1 (IBM, Armonk,
New York) and Microsoft Excel V.2019.

RESULTS
Characteristics of GP substudy individuals and AugUR study
population
The characteristics of all AugUR participants and the substudy
sample with available GP data showed comparable distributions
(table 1).

The median time gap between the self-report and the GP
report was 2.66 years (range: 0.78-7.73 years) for all 589 partic-
ipants (table 1).

Frequency of diseases in self-reports and GP reports
96.9% of the 589 participants reported at least one of the
depicted chronic diseases. For most diseases, the frequency
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Table 1 Characteristics of GP substudy participants and AugUR
participants
GP sub-study AugUR participants
participants n=589  n=2321
Sex | n (%)
Women 313 (53.1) 1219 (52.5)
Men 276 (46.9) 1102 (47.5)

Age | median (IQR)
Living with partner | n (%)

79.0y (75.5-82.6y)  78.9y (75.7-82.6y)

No 265 (45.0) 954 (41.1)

Yes 324 (55.0) 1367 (58.9)
Education | n (%)

<8years 309 (53.1) 1173 (50.9)

>8years 273 (46.9) 1130 (49.1)
Most recent interview time point | n (%)

2013-2015 (AugUR-1-BL) 72 (12.2) 322 (13.9)

2016-2018 (AugUR-1-F1) 146 (24.8) 641 (27.6)

2017-2019 (AugUR-2-BL) 340 (57.7) 1244 (53.6)

2019-2020 (AugUR-1-F2) 31(5.3) 114 (4.9)

Median time difference to GP substudy

All 2.66y
AugUR-1-BL 5.86y
AugUR-1-F1 2.81y
AugUR-2-BL 2.09y
AugUR-1-F2 0.86y

Shown are the numbers for 589 GP substudy participants and all 2321 participants of
AugUR, which gave consent and valid information to contact their GPs. Absolute numbers
and percentages are shown. y=years; AugUR-1-BL=baseline visit AugUR-1 cohort; AugUR-
1-F1=follow-up-1 visit AugUR-1 cohort; AugUR-2-BL=baseline visit AugUR-2 cohort;
AugUR-1-F2=follow-up-2 visit AugUR-1 cohort. Comparisons between GP-substudy
participants and non-participants are presented in online supplemental table 5.

AugUR, Altershezogene Untersuchungen zur Gesundheit der Universitat Regensburg; GP,
general practitioner.

was higher in self-reports than in GP reports, for example, for
myocardial infarction, kidney disease, lung diseases and muscu-
loskeletal diseases. For diabetes and hypertension, GP reports
showed higher frequencies than self-reports (table 2).

Self-reported disease frequencies stratified by sex, old versus
very old age, status of living with a partner and education level
show that men more often report diabetes, myocardial infarc-
tion, stroke, kidney diseases, cancer and COPD/chronic bron-
chitis. Women more often claim to suffer from hypertension,
heart failure, asthma, rheumatoid arthritis and arthrosis (online
supplemental figure 1). Very old participants more often report
all chronic diseases except kidney diseases and asthma. Partici-
pants who lived with a partner more often self-reported cancer
and asthma. Participants who had been educated for >8 years
more often reported heart failure, stroke and rheumatoid
arthritis (online supplemental figure 1).

Agreement on diseases between self-reports and GP reports

As one of our goals was to determine, how well self-reports
depict the actual disease status of our participants, we analysed,
to what extend the participants self-reports align with their GP’s
records. Overall agreement, over-reporting, under-reporting,
kappa, positive and negative-specific agreement were evaluated.

High overall agreement with >80% was found for hyperten-
sion, diabetes, myocardial infarction, stroke, cancer, asthma,
chronic bronchitiss COPD and rheumatoid arthritis. Overall
agreement <80% was found for heart failure, kidney disease
and arthrosis (table 2). High numbers of over-reporting were
seen for hypertension (35.5%), kidney disease (25.6%) and
arthrosis (59.5%). For under-reporting, high numbers are seen
for heart failure (57.9%), kidney disease (57.1%), chronic
bronchitis/ COPD (54.8%) and rheumatoid arthritis (53.8%)
(table 2).

Positive agreement of >80% was discovered for hypertension
and diabetes (table 2). For most conditions, negative agreement
of >80% was found, except for hypertension, kidney disease
and arthrosis (table 2).

Cohen’s kappa was substantial for diabetes and cancer.
Moderate agreement in observed data was found for myocar-
dial infarction, stroke, asthma and hypertension. Poor to fair
agreement was observed for chronic bronchitis/COPD, heart
failure, rheumatoid arthritis, arthrosis and kidney disease

(table 2).

Table 2 Frequencies of chronic diseases in self-reports and GP reports and parameters for agreement

Frequencies % (n) Parameters of agreement

Overall

agreement Positive Negative
Disease (n) Self-reports  GP reports % (n) Overreporters% (n)  Underreporters % (n) agreement % agreement % Cohen’s kappa
Hypertension (n=570) 74.2 (423) 76.7 (437) 81.1 (462) 35.5 (47) 14.0 (61) 87.4 61.4 0.50
Diabetes (n=586) 241 (141) 28.3 (166) 90.6 (531) 3.6 (15) 24.1 (40) 82.1 93.6 0.76
Myocardial infarction 9.7 (56) 6.6 (38) 93.8 (541) 5.0 (27) 23.7(9) 61.7 96.6 0.58
(n=577)
Heart failure (n=577) 19.1 (110) 16.5 (95) 78.3 (452) 14.5 (70) 57.9 (55) 39.0 86.8 0.26
Stroke (n=581) 9.1 (53) 7.4 (43) 93.8 (545) 43(23) 30.2 (13) 62.5 96.6 0.59
Kidney disease (n=581) 28.9 (168) 19.3(112) 68.3 (397) 25.6 (120) 57.1 (64) 343 79.1 0.15
Cancer (n=584) 26.9 (157) 23.6 (138) 87.2 (509) 10.5 (47) 20.3 (28) 74.6 91.4 0.66
Asthma (n=519) 10.0 (52) 6.7 (35) 92.9 (482) 5.6 (27) 28.6 (10) 57.7 96.1 0.53
Bronchitis/COPD (n=514) 8.9 (46) 6.0 (31) 90.5 (465) 6.6 (32) 54.8 (17) 36.4 94.8 0.31
Rheumatoid arthritis 13.5 (69) 5.1(26) 86.1 (440) 11.8 (57) 53.8 (14) 25.3 92.3 0.19
(n=511)
Arthrosis (n=537) 66.9 (359) 44.9 (241) 56.4 (303) 59.5 (176) 24.1 (58) 61.0 50.6 0.16

Hypertension, diabetes, myocardial infarction, heart weakness, stroke, kidney disease, cancer (excluding white skin cancer), lung diseases and musculoskeletal diseases were addressed. Self-reports
and GP reports, overall agreement, over-reporters and under-reporters are shown as totals and in percentages. Specific positive and negative agreement is shown in percentages. All parameters

were calculated as shown in figure 2. Total n varies due to missing values.
COPD, chronic obstructive pulmonary disease; GP, general practitioner.
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Table 3 Multiple regression models analysing the association
of overall agreement between self-reports and GP reports with
independent variables

Overall agreement for  Variable OR C1(95%) P value
Hypertension Sex | men 0.702  0.445t0 1.107 0.128
Age | per 1 year 0.999 0.957 to 1.043 0.960

Living w. partner | yes 0.926 0.581 to 1.477 0.748

Education | >8 y 0.840  0.549to 1.284 0.420
Diabetes Sex | men 1.021  0.550to0 1.895 0.947
Age | per 1 year 0.968 0.915 to 1.024 0.261

Living w. partner | yes 1736 0.9311t03.235 0.083

Education | >8y 1173  0.661 t0 2.081 0.586
Myocardial infarction Sex | men 0.518  0.246 to 1.092 0.084
Age | per 1 year 0.931  0.873 to 0.994 0.031

Living w. partner | yes 1.460  0.694 to 3.070 0.319

Education | >8'y 1.033  0.522 to 2.047 0.925
Heart failure Sex | men 0.808  0.522to 1.249 0338
Age | per 1 year 0.965  0.927 to 1.005 0.083
Living w. partner | yes 1492  0.961t02.316 0.075
Education | >8 y 0.866 0.579to 1.295 0.484
Stroke Sex | men 0.391  0.1811t0 0.844 0.017
Age | per 1 year 0.927  0.868 to 0.989 0.022

Living w. partner | yes 1.078 0.509 to 2.286 0.844

Education | >8y 1.048  0.528101.078 0.893
Kidney disease Sex | men 0.606  0.412 to 0.891 0.011
Age | per 1 year 0.965 0.931 to 1.000 0.051

Living w. partner | yes 1276  0.863t0 1.886 0.222

Education | >8y 1.157  0.810t0 1.653 0.424
Cancer Sex | men 0.528  0.309 to 0.901 0.019
Age | per 1 year 1.011 0.961 to 1.065 0.663

Living w. partner | yes 0.907  0.526 to 1.566 0.727

Education | >8 y 1.927  1.149to 3.231 0.013
Asthma Sex | men 1294  0.628 to 2.668 0.484
Age | per 1 year 1.017  0.948 to 1.090 0.642
Living w. partner | yes 0.688  0.326 to 1.453 0.327
Education | >8 y 1.864  0.925t03.755 0.082
Bronchitis/COPD Sex | men 0.869  0.454 to 1.662 0.671
Age | per 1 year 0.963 0.909 to 1.021 0.204
Living w. partner | yes 0.788 0.403 to 1.539 0.485
Education | >8y 0.839  0.461to 1.527 0.565
Rheumatoid arthritis Sex | men 2.276  1.280 to 4.047 0.005
Age | per 1 year 0.977 0.929 t0 1.028 0.369
Living w. partner | yes 0.693  0.395to 1.214 0.200
Education | >8y 0.764  0.458101.276 0.304
Arthrosis Sex | men 1.158  0.797 to 1.682 0.443
Age | per 1 year 0.993  0.959to 1.027 0.675

0.593 to 1.263 0.454
0.818 to 1.632 0.413

Living w. partner | yes 0.866
Education | >8'y 1.155

Each model for the respective disease (hypertension, diabetes, myocardial infarction, heart failure,
stroke, kidney disease, cancer, lung diseases and musculoskeletal diseases) was adjusted for all four
independent variables (sex, age, living status and education level). ORs with 95% Cls and p-value are
shown. Significantly associated characteristics are shown in bold letters. Independent variables were
coded 0/1, so numbers show the disease’s OR for men versus women, being 1 year older, living with a
partner versus without and having>8 y of education versus less.

COPD, chronic obstructive pulmonary disease; GP, general practitioner.

Analysis of age, sex, living status and education level

We depicted overall agreement, stratified by sex, age, status of
living with a partner and education level (online supplemental
figure 1).

Regression analyses showed that men were significantly less
likely than women to report the same as their GP regarding stroke
(OR=0.391, p value=0.017), kidney disease (OR=0.606, p
value=0.011) and cancer (OR=0.528, p value=0.019) (table 3).

For rheumatoid arthritis, the opposite effect was found, as
women were significantly less likely to agree with their GPs
(OR=2.276, p value=0.005) (table 3).

Older participants were significantly less likely to agree with
their GPs on myocardial infarction (OR=0.931, p value=0.031)
and stroke (OR=0.927, p value=0.022) (table 3). The regres-
sion analysis also showed that participants with low education of
<8 years of schooling were significantly less likely to agree with
their GPs on their cancer status (OR=1.927, p value=0.013)
(table 3).

The status of living with a partner did not show significant
association with overall agreement.

DISCUSSION

Our study highlights chances and challenges of interview-based
self-reports on diseases and medical events in the population
aged 70+. We found high agreement of self-reports and GP
reports for diabetes and cancer. Therefore, self-reports are an
effective tool to assess these diseases in observational studies in
the old and very old population. Low agreement not only for
heart failure but also for musculoskeletal, kidney or lung diseases
indicate substantial imprecision when relying on self-reports.
Our association analyses showed that being male, of very old age
or having received less than 8 years of schooling education, was
associated with lower agreement and, thus, with more inaccurate
information concerning the self-reported disease status, which
can induce differential misclassifications.

The data here presented showed highest overall agreement
and kappa values for diabetes and cancer between self-reports
and GP reports. This can be explained by both diseases requiring
intensive intervention and being very present in a person’s daily
life: to lower the risk of organ damage, participants with diabetes
need to adjust their lifestyles in terms of diet and exercise or
require medication.”” Furthermore, in Germany, a high propor-
tion of patients suffering from diabetes is enrolled in disease
management programmes, which include educational events and
trainings, continuous monitoring by GPs and repeated screening
for organ damage by ophthalmologists and by physicians special-
ised in internal medicine. A cancer diagnosis often causes phys-
ical and mental strains,’® leading to higher awareness of the
disease. Our results are in line with other studies (table 4).

However, the agreement on cancer was not regularly addressed
and varied among studies with kappa values from 0.33 to 0.67
with our kappa value of 0.66 on the top end. In comparably old
study populations, similar values were found (table 4).

In AugUR, overall agreement was high, but Cohen’s kappa was
moderate for myocardial infarction and stroke, which were both
mainly under-reported. Myocardial infarction and stroke can be
life-threatening events. However, not all events may have been
explicitly explained by the physician, leading to a lack of aware-
ness. Comparable results are seen in other studies with kappa
values ranging from 0.33 to 0.80 and 0.36to 0.71 for myocardial
infarction and stroke, respectively (table 4). The wide range of
kappa values may be caused by the variety of terms used to ask
for both diseases, for example, while we asked participants for
a ‘brain attack’, other studies also differentiated transient isch-
aemic attacks. Variability in the severity of the events between
study populations may also explain some of the differences in
reported agreement, since more threatening events might lead to
higher awareness and, thus, higher agreement.

In our study, agreement for asthma was moderate, while
agreement for chronic bronchitis/ COPD was only poor to fair.
Lung diseases were asked about in different ways across studies,
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some asking for either asthma or COPD and some for chronic
lung diseases in general, but reported agreement was comparable
to our results for asthma (table 4). Previous reports indicated
that 50% of patients with asthma believed they only had asthma
when they were currently experiencing symptoms,®® which
might explain our finding of high under-reporting.

For hypertension, our kappa value of 0.50 was well within the
range of other reports (table 4). We found high over-reporting
and low negative agreement, indicating that the participants
were more likely to invent a diagnosis than denying it. In the
literature, however, an under-reporting of hypertension is
predominantly documented.®

We observed low kappa values for heart failure, kidney disease
and musculoskeletal diseases (table 4). Throughout literature,
heart failure is an example for rather poor agreement between
self-reports and GP reports or medical records. Low agreement
may be due to the complexity of the heart failure diagnosis and
communication with patients.’ In contrast, published data on the
agreement for kidney disease are limited. Two studies showed
kappa values of 0.40 and 0.47 (table 4), which are high compared
with our kappa of 0.15, possibly due to the younger age of their
study participants with lower kidney disease frequency and the
setting of interviewing hospitalised participants. For musculo-
skeletal diseases such as rheumatoid arthritis and arthrosis, we
found poor to fair agreement in line with the literature (table 4).
Fluctuating symptoms of joint diseases and the tendency to treat
them without consulting a physician®* may explain low agree-
ment. As we see especially high numbers of over-reporting for
arthrosis, while rheumatoid arthritis is under-reported more
often, there is the possibility that patients confuse the diseases
for one another.

Agreement of self-reported disease with GP reports in the
general population provides insights into awareness of the
disease or of awareness of not having a disease. Awareness of
disease is a prerequisite for compliance with treatment plans and
lifestyle changes*™°; awareness of not having a disease docu-
ments a general understanding of one’s own health status.

In stratified analyses, overall agreement might be higher for
the group in which disease frequency is lower compared with the
other group (eg, men vs women), so subgroup disease frequen-
cies must be considered in the interpretation of the results.
According to our data, men are more likely to overall agree with
their GPs on rheumatoid arthritis; however, disease frequencies
are much lower in that group (9.6% in men vs 17.0% in women),
so significant association may be influenced by that difference,
as it might be easier to correctly report the absence of a disease
than the presence of a disease. While we found that men were
less likely to agree with their GPs on stroke, kidney disease and
cancer, there is no consensus on the influence of sex on agree-
ment for these diseases in the literature.”" 1* 13

Our findings of older age being associated with lower agree-
ment for myocardial infarction and stroke were in accordance
with a general decline of agreement by age reported in other
studies.*12 18

Living with a partner was found to improve health aware-
ness*® and, thus, to potentially increase agreement. We did not
find this status to be significantly associated with agreement and
none of the discussed studies evaluated the influence of living
with a partner.

Our finding that participants with higher education of >8
years were more likely to agree with their GPs regarding cancer
indicates a higher ability to comprehend this diagnosis. Other
studies also found higher education to be positively associated
with higher agreement.® > '* The fully adjusted model with sex,

age and living with a partner as covariables showed that the
education effect on overall agreement for cancer self-report is
not confounded by the other aspects.

Strengths and limitations

We need to acknowledge a limitation caused by the low response
rate of GPs (26.0%), which is partly because we refrained from
reminding GPs in the middle of the Corona pandemic. To
further address the limitation by selection bias, we compared
the characteristics and disease count of our study subgroup with
the group of AugUR participants not being represented in our
GP substudy. As a random selection of practitioners gave infor-
mation on the disease status, we consider the subgroup sample
to not to underlie selection bias. Yet, our sample from Regens-
burg and selected communities of the county may not be repre-
sentative for other regions. The median time gap of 2.66 years
between self-reports and GP reports raises limitations as well,
however, we tried to minimise them by including all available
follow-up information. Furthermore, our usage of lay language
in participants’ questionnaires for diseases may be a reason to
potentially increase disagreement.’ * 37 Regarding the exclusion
of missing values, for most diseases, small numbers in both self-
reports and GP reports were found. However, in GP reports,
we found more missing values in diseases where treatment by
a specialist rather than the GP is plausible, that is, lung diseases
and musculoskeletal diseases.

This study’s major strength is its focus on old and very old
individuals. The old and very old population is difficult to
address in observational studies of wider age range and, there-
fore, often under-represented. This is in sharp contrast to the
fact that the chronic diseases studied here are more frequent in
old age. We tailored the study programme to the needs of the
elderly by employing a leaner questionnaire and allocating addi-
tional time for walking around the study premises as well as for
answering questions. The standardised face-to-face interviews
with participants, rather than the use of unsupervised question-
naires, are also strength in our study; as is the wide variety of
diseases evaluated here.
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