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Abstract

Background

Multimorbidity is a common phenomenon in primary care. Until now, no elirgaidelines
for multimorbidity exist. For the development of these guidelintess necessary to kno
whether or not patients are aware of their diseases and to xtbat they agree with theg
doctor. The objectives of this paper are to analyze the agreenssif-cfported and genel
practitioner-reported chronic conditions among multimorbid patients inapyicare, and t

W
ir
al

O

discover which patient characteristics are associated with positiveregree




Methods

—

The MultiCare Cohort Study is a multicenter, prospective, obsenadticohort study g
3,189 multimorbid patients, ages 65 to 85. Data was collected in persteralews with
patients and GPs. The prevalence proportions for 32 diagnosis groupsc&afijgeents and
proportions of specific agreement were calculated in order to agathe agreement pf
patient self-reported and general practitioner-reported chronidittons. Logistic regressign
models were calculated to analyze which patient charaaterisan be associated wjth
positive agreement.

Results

We identified four chronic conditions with good agreement (e.g. thabmellitusk =
0.80;PA = 0,87), seven with moderate agreement (e.g. cerebral istdieone strokex =
0.55;PA = 0.60), seventeen with fair agreement (e.g. cardiac inenffyck = 0.24;PA =
0.36) and four with poor agreement (e.g. gynecological probten3.05;PA = 0.10).

Factors associated with positive agreement concerning diffenemnic diseases were sg¢x,

age, education, income, disease count, depression, EQ VAS score and narsing c
dependency. For example: Women had higher odds ratios for positivenagtesith their
GP regarding osteoporosis (OR = 7.16). The odds ratios for positivenagreincrease with
increasing multimorbidity in almost all of the observed chronic conditions (DR2-2.41).

Conclusions

For multimorbidity research, the knowledge of diseases with highgidisment levels
between the patients’ perceived illnesses and their physigi@perts is important. The
analysis shows that different patient characteristics havemgact on the agreement.
Findings from this study should be included in the development of clinicdelghes for
multimorbidity aiming to optimize health care. Further reseascheeded to identify mofe
reasons for disagreement and their consequences in health care.

Trial registration

ISRCTN89818205.
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Background

In the future, more and more elderly people will require meditahtn due to a chronic
disease. Many older people even have multiple chronic conditions. Thi®rpleon is
known as multimorbidity. Studies on multimorbidity showed repeatedly ttikexe is no
uniform definition of the term [1,2]. Some studies, for example, defmatlimorbidity as
the presence of two chronic diseases, while others requiredsitthree chronic diseases.
Various authors’ reviews showed a wide range in the prevalenoalomorbidity (3.5% to



98.5%) [1,3]. Not only the definition of multimorbidity, but also the data ssu(patient
reports, claims data or collected through physician or medemras) seem to have a
decisive influence on the measured prevalence of multimorbidity [Aw&dther problem
concerning multimorbidity are the missing clinical guidelinesm@dical practice [7,8]. For
the development of clinical guidelines, it is important to know tfgp#s are aware of their
diseases and how much they agree with their doctor regarding these illnesses

Studies investigating the agreement of physician and patient irtfomaan the morbidity of
patients showed an association of various patient charactemstitgshe concordance of
morbidity data. For example, agreement decreased with old agegeraler, low education,
comorbidity, depression, cognitive decline and hospitalization [9-14]. Tysq¥m-reported
data was usually collected from the medical records. In previadgest doctors were rarely
asked directly about their patients and few studies included GHEsefapllection of data on
patient morbidity [15-17]. Often only diseases with high prevalenae wempared. The
present study examined the agreement between self-reported anal gaaetitioner-
reported chronic conditions among multimorbid patients in primary carea§dueiations of
patient characteristics on the agreement values were also examined.

The following research questions were addressed:

1. To what extent is there agreement between self-reported and gendit@bipeaceported
chronic conditions among multimorbid patients in primary care?

2. Which patient characteristics predict the agreement betweenatfectand general
practitioner-reported chronic conditions?

Methods

Study design

The following analyses are based on data from the MultiCare C@&tody. This is a
multicenter, prospective, observational cohort study with a total of 3,188nmarbid
patients, ages 65 to 85, from general practices in Germangtiithe protocol has previously
been published [18]. The study participants were recruited from 15&#&&Hces near eight
study centers distributed across Germany (Bonn, Dusseldorf, FrakkfurtHamburg, Jena,
Leipzig, Mannheim and Munich). In each practice we createst aflipatients based on the
GP’s electronic database. This list encompassed all patvbotsvere born between 1.7.1923
and 30.6.1943 and consulted their GP at least once within the last cahpletéer (i.e. 3
month period). From this list we randomly selected 50 patients withimorbidity and
contacted them for written, informed consent. Multimorbidity weBned as the coexistence
of at least three chronic conditions from a list of 29 diseasesspedlielsewhere [18].
Patients were excluded from the study if they were not regofathe participating practices
(i.e. in case of emergency consultation of the GPs), if theg weable to participate in the
interviews (especially blindness and deafness), or if they n@rable to speak and/or read
German. Further exclusion criteria were: nursing home resideengresilinesses (probably
lethal within three months according to the GP), insufficient ghbitit consent (especially
dementia) and participation in other studies at the present tinje Th8 sampling and
response rate have been published by Schéfer et al. [19]. In sh8G2 3#gtients were
randomly selected from the study practices and checked for rodiichity and exclusion
criteria. 7,172 of these patients were eligible for study ppation and contacted for



informed consent to do so. Of all contacted patients, a total of 3,3lehfsatgreed to
participate, which corresponds to a total response rate of 46.2%. geetresly we had to
exclude 128 patients, because they passed away before the basafinewndr because we
found out that the patients met exclusion criteria which theird@mot know of. Finally,

3,189 patients were included in the study. Recruitment and baseline data coltettiptate

from July 2008 to October 2009.

Data collection

A comprehensive description of the data sources, as well as teetemldata, can be found
in the study protocol [18]. Information regarding the patients’ deseagas collected in
personal interviews with the patients and their GPs. The interwesve conducted by
trained scientists and study nurses using a standardizedf Idgfined diagnosis groups
(based on ICD-10). The development of this list and the 46 diagnosis grdtlps w
corresponding ICD codes have been described elsewhere [20,21]. In kbodiagnosis
groups are based on the most frequent conditions found in GP practicent@sned: in a
panel survey of the Central Research Institute of Statutory Amtdyyl Health Care in
Germany (“ADT-Panel”) [22], in the scientific experts’ repdor the formation of a
morbidity-orientated, risk adjustment scheme in the German Statdealyh Insurance [23],
and in the data from the Gmunder ErsatzKasse (GEK) - a stahdalth insurance company
operating nationwide in Germany, insuring about 1.7 million people (2006)TB&]ICD-10
system was used, because all issues managed by physiciainsstatutory ambulatory care
have to be coded in ICD-10 and forwarded to the health insurance comgmnéggilated by
German law in 8295(1) SGB V and 844(3) of the Federal Collective Agneewithin the
statutory health insurance system in Germany [24].

The names of the diagnosis groups for the patient interviewsadapged to a more patient-
friendly language. This translation was done by an expert teayanefral practitioners with
practical experience from the Department of Primary Mediea of the University Medical
Center Hamburg-Eppendorf. When developing the diagnosis group names, viena
selected that are commonly used by the patients in theéyr maitines. Therefore, several
different names and symptom descriptions were used.

The compilation of the diagnosis groups list was not finished blgeganing of the baseline
interviews. This led to 7 of the 46 diagnosis groups not being pdheoc$tandardized GP
qguestionnaire during the baseline interviews. This applied to chrosicitiga insomnia,
allergies, hypotension, sexual dysfunction and tobacco abuse. Denmvastiaot present in
the baseline questionnaire, because it served as an exclusaomriin addition, some
diagnosis groups were asked only in the GP interviews, as theydeersed to be too
intimate for the patient interviews, or they were alreadyndeisked in other questionnaires
e.g. depression (see below). This includes the diagnosis groups: oligsitydisease,
depression, severe hearing loss, somatoform disorders, urinaryinecaet and anxiety.
Therefore, this study compared the self-reported and the gemnacétioner-reported chronic
conditions for a total of 32 diagnosis groups. The selection of the diagyosiss is shown
in Additional file 1.

Data analysis

The prevalence proportions for the 32 diagnosis groups, the kappaieosfi(with a 95%
Cl) and the proportions of specific agreement were calculateatdar to examine the



agreement of patient-reported and general practitioner-repogedsess. The proportions of
specific agreement are positive and negative agreement. Poagmnsment (PA) is
calculated with the following formula: PA = 2a/(2a + b + nflanegative agreement (NA)
with the formula: NA = 2d/(2d + b + ¢) [25]. Assuming that the patients are not aiiero
disease if they don’'t give an answer, missing values in thengstigelf-reported list of
diseases were converted to: “no disease reported”.

To analyze the associations of patient characteristics togteeraent of reported illnesses,
we calculated logistic regression models in 26 diagnosis groupgndig groups with less
than 50 cases per independent variable were excluded from the matkivaodels. At this
point we applied strict criteria because we wanted to ensuadequate filling of cells. We
excluded gynecological problems, urinary tract calculi, anepsariasis, migraine/chronic
headache and Parkinson’s disease because of their low prevalencerécéuigtiional file
1). The total positive agreement (i.e. both GP and patient saywges)defined as the
dependent variable of the logistic regression models. Independentlesneere sex, age (in
years), education (low vs. medium/high), income (in Euro), disease ecaumbér of chronic
conditions from the general practitioner interviews), depression (fegiressed vs.
depressed), health related quality of life (scaled from 0-100narging care dependency
(no nursing care dependency vs. nursing care dependency). Themdisatls were split
into three groups (low, medium, high) according to the international GQNSN\4&ssification
[26]. Patients’ income was reported as the net income per moathbaihg adjusted to the
patients’ household sizes [27]. We made a logarithmic transfamftr the income variable
because we assumed a non-linear association. We defined depressistoes higher than
six on the geriatric depression scale (GDS) [28]. We assdsséealth-related quality of life
with the EQ visual analogue scale (EQ VAS) [29]. Nursing daqgendency was considered
present when a patient had a health-insurance company issued nursing depeweency le

A p-value of <0.05 was used as the criterion for statisticahifsignce. Due to the
exploratory approach of the study, the results should therefore be@®usexploratory and
the p-values should be interpreted cautiously.

The analyses were performed using IBM SPSS Statisticsoviel9, Microsoft Office Excel
2003 and R (version 3.0.1) [30].

Missing values

Missing values in the dataset arising from item non-responseta@reimputed in order to
avoid any bias generated by listwise deletion subjects withimgizalues from the statistical
analyses using the procedure hot deck imputation. This imputation procedigscribed
elsewhere in detail [19]. We imputed missing values in the follpwiariables: income
(12.4% missing values), self-rated health (0.3%), depression (0.4%) andgnuese
dependency (0.7%). The variables age, gender, education and diseas#giccoonhtcontain
any missing values. The imputation of missing values was pegfbrwith the R 2.13.0
package StatMatch.

Ethical considerations

The study was approved by the Ethics Committee of the Medgsddation of Hamburg
(approval no. 2881). Participants signed a written, informed consentdquarticipate in the
study.



Results

Characteristics of the study population: patients ad GPs

The socio-demographic characteristics of the study’s partigpgrdtients and GPs) are
shown in Table 1. The mean age of the patients at the time ob#ssline interviews was
74.4 years. 59.3% were female, 56.2% were married and 27.7% were diddveemajority
of participating study patients (62.3%) had a low level of edorcd@CASMIN grade 1). Only
4.5% had a health-insurance company issued nursing dependencyOevalerage, the
patients reported 7.6 chronic conditions, whereas the physicians diagnosedrd@ig c
conditions. The mean age of the GPs at baseline interview was a0s2 §@.8% were male.
The physicians had an average of 15 years of practice exgeriglost of the participating
GPs had comparably large practices considering 51.3% treated 1,008egpatients in each
guarter (three month period).



Table 1 Characteristics of the MultiCare Cohort Study sample at baseline

Patients n

Age (at baseline interview): mean + sd 74.4 £5.2 years 3,189
Gender: 3,189

- male 40.7% 1,298

- female 59.3% 1,891
Marital status: 3,188

- never married 5.9% 188

- married 56.2% 1,791

- estranged (living in separate homes) 2.3% 72

- divorced 8.0% 255

- widowed 27.7% 882
Education (in CASMIN grade): 3,189
- grade 1 (low) 62.3% 1,986

- grade 2 (medium) 26.8% 856

- grade 3 (high) 10.9% 347
Household-size adjusted net income per month: 1,412.40 € 704 2,793
mean + sd (n=2,793)

Nursing dependency level: 3,168
- no nursing dependency 95.6% 3,027
- dependency level 1 3.4% 107

- dependency level 2 1.0% 31

- dependency level 3 0.1% 3
Number of chronic conditions*: mean + sd 3,189
- based on the patient self-report 7.6 (3.2)

- based on the physician report 6.3 (2.3)

GPs

Age (at baseline interview): mean + sd 50.2 £ 7.7 years 158
Gender: 158

- male 60.8% 96

- female 39.2% 62
Years of practice: mean * sd 15.0 £ 7.7 years 158
Number of patients treated in practice in each quarter: 158
- 1,000 and more patients 51.3% 81

- 750 thru 999 patients 24.7% 39

- 500 thru 749 patients 19.6% 31

- 499 thru less patients 4.4% 7
Number of physicians working in practice: 158
-1 48.1% 76

-2 32.9% 52

-3 13.35 21

-4 3.2% 5

-5 1.9% 3

-6 0.6% 1

n: number of observations, sd: standard deviation, *based on th&3Btchronic conditions used for

the comparison



Prevalence of diagnosis groups in patients’ self-pgrts and general

practitioner reports

The prevalence proportions of the patients’ self-reported diagaoskegeneral practitioner-
reported diagnoses are shown in Table 2. The biggest difference prdfialence when
comparing patient self-reported and physician reported diagnosesroed dizziness (GPs:
7.7% vs. patients: 35.0%). Other major differences occurred in sgi@o& reduction
(18.9% vs. 44.0%), joint arthrosis (43.3% vs. 66.5%) and neuropathies (14.7% vs. 35.6%)
where the patients reported the diagnoses more frequently thiaG Bt GPs often reported

a higher prevalence of diseases that can be easily medsutadoratory values e.g. lipid

metabolism disorders or diabetes mellitus.

Table 2Prevalence and agreement of the 32 diagnosis groups: General practitioner

reports vs. patient self-reports (n = 3,189)

Prevalence

Proportions of specific agreementKappa statistics

No diagnosis group general practitioner patient self- Positive Negative Kappa (95% CI)
report% (n) report% (n) agreement PA  agreement NA
1 Hypertension 77.9 (2,483) 72.3(2,307) 0.89 0.67 0.56 0.53 0.60
2 Lipid metabolism disorders 58.5 (1,867) 458404 0.69 0.66 0.36 0.33 0.39
3 Chronic low back pain 49.5 (1,577) 62.2 (1,984) .670 0.58 0.26 0.23 0.29
4 Joint arthrosis 43.3 (1,382) 66.5(2,120) 0.66 590. 0.29 0.26 0.32
5 Diabetes mellitus 37.6 (1,199) 31.1(992) 0.87 930. 0.80 0.78 0.82
6 Thyroid dysfunction 33.8 (1,077) 31.1(992) 0.73 0.87 0.60 0.57 0.63
7 Chronic ischemic heart disease 31.4 (1,000) @Bm8) 0.68 0.86 054 051 057
8 Prostatic hyperplasia (n = 1,298) 27.9 (362) 3914) 0.50 0.75 0.26 0.21 031
9 Cardiac arrhythmias 26.9 (858) 33.0(1,053) 0.64 0.85 049 045 052
10 Asthma/COPD 24.2 (771) 22.0 (700) 0.70 0.91 0.61 5800.64
11 Lower limb varicosis 23.3(742) 36.2 (1,155) 0.53 .8M 0.34 0.31 0.38
12 Osteoporosis 19.8 (632) 21.6 (690) 0.65 0.91 0.56.52 00.60
13 Severe vision reduction 18.9 (604) 44.0 (1,403) 70.4 0.76 0.28 0.25 0.31
14 Cancers 18.3 (584) 10.8 (343) 0.57 0.93 050 04850
15 Hyperuricemia/Gout 17.3 (552) 16.8 (536) 0.44 0.89 0.33 0.29 0.37
16 Atherosclerosis/PAOD 16.7 (531) 11.1 (354) 0.42 10.9 0.34 0.29 0.38
17 Neuropathies 14.7 (469) 35.6 (1,136) 0.35 0.78 0.18.15 0.21
18 Intestinal diverticulosis 14.5 (462) 13.6 (435) D4 0.91 0.34 0.30 0.39
19 Cardiac insufficiency 13.1 (417) 17.2 (548) 0.36 89. 0.24 0.20 0.29
20 Cerebral ischemia/Chronic stroke 11.8 (376) 13814 0.60 0.94 055 050 0.59
21 Renal insufficiency 10.7 (340) 9.7 (308) 0.42 0.93 0.35 0.30 041
22 Cardiac valve disorders 9.4 (300) 9.9 (317) 0.41 940. 0.35 0.30 0.40
23 Chronic cholecystitis/ Gallstones 7.9 (251) 8.5227 0.39 0.95 0.33 0.28 0.39
24 Dizziness 7.7 (246) 35.0(1,115) 0.25 0.80 0.14 10Q@16
25 Hemorrhoids 7.5 (239) 22.8 (727) 0.24 0.87 0.15 104.18
26 Anemias 4.3 (136) 5.3 (170) 0.36 0.97 0.33 0.2600.4
27 Rheumatoid arthritis/ Chronic polyarthritis 4.2 §)3 12.9 (411) 0.32 0.94 0.27 0.22 0.32
28 Psoriasis 3.6 (116) 6.7 (213) 0.44 0.97 0.41 0.3480
29 Migraine/chronic headache 3.5(113) 6.1 (196) 0.34 0.97 0.31 0.24 0.38
30 Gynecological problems (n = 1,891) 3.4 (64) 13482 0.10 0.92 0.05 0.01 o0.10
31 Parkinson’s disease 1.9 (62) 2.1(67) 0.73 0.99 20.70.64 0.81
32 Urinary tract calculi 1.8 (58) 3.9 (124) 0.27 0.98 0.26 0.17 0.34

Cl, Confidence intervalCOPD, Chronic obstructive pulmonary diseaB&0OD, Peripheral arterial occlusive disease.



Agreement between patient self-reported and generalractitioner-reported
diagnoses

The kappa statistics and the proportions of specific agreement are presented i Tabl

The diagnosis groups diabetes mellitus, Parkinson’s disease, thyysidnction and
asthma/COPD had a good agreement according to the Altman chtgsifi of kappa
coefficients (0.61-0.80) [31]. A moderate agreement was found in hypenensteoporosis,
cerebral ischemia/chronic stroke, chronic ischemic heart @iseascers, cardiac arrhythmia

and psoriasis (0.41-0.60). The majority (17) of the diagnosis groups onlaihadjfeement
(0.21-0.40). Neuropathies, hemorrhoids, dizziness and gynecological problems only showed a
poor agreement (<0.20).

The positive agreement (PA) estimates the probability witlthvthe GPs and the patients
both report the chronic condition. The highest values were found for hypierieand
diabetes mellitus with more than 0.80. Chronic cholecystitis/gakst, anemia, cardiac
insufficiency, neuropathies, migraine/chronic headache, rheumatoidritisithronic
polyarthritis, urinary tract calculi, dizziness and hemorrhoids hadowar probability for
positive agreement (0.21-0.40). Gynecological problems showed a PA of only 0.1.

The negative agreement (NA) measures the probability with with the GPs and the
patients did not report the chronic condition. 25 chronic conditions show highs vialue
negative agreement (>0.80) (compare Table 2). The lowest NA vakresfound for joint
arthrosis (0.59) and chronic low back pain (0.58).

Patient characteristics associated with the agreemeof patient self-reported
and general practitioner-reported diagnoses

26 logistic regression models, whose results are summarizexbie 3, show the association
of certain patient characteristics with the positive agreemietite patient self-reported and
general practitioner-reported diagnoses.



Table 3Patient characteristics associated with positive agreement betwepatient self-

reports and general practitioner reports

Hypertension Lipid metabolism disorder Chronic low back pain
OR 95% Cl P-value OR 95% Cl P-value OR 95% ClI P-value
Sex (female) 1.06 0.91 124 0.463 0.90 0.77 1.05 0.1861.97 168 232 0.000
Age (for 10 year intervals) 1.29 111 1.50 0.001 0.64 0.55 0.74 0.000 071 062 082 0.000
Education (medium/high) 1.03 0.88 121 0.709 111 0.95 131 0.177 0.88 0.74.03 0.108
Income (natural logarithm) 0.91 0.76 1.09 0.312 113 0.95 1.35 0.171 104 0.8r25 0.664
Disease count (for 3 disease intervals) 1.69 1.52 1.87 0.000 181 164 1.99 0.000 2.08 1.88 230 0.000
Depression (GDS >6) 0.87 0.68 111 0.254 1.08 0.85 1.37 0.544 1.18 0.9B50 0.175
EQ VAS (for 10 point intervals) 0.97 0.93 1.02 0.226 1.02 0.98 1.07 0.281086 082 090 0.000
Nursing care dependency 0.69 0.47 1.00 0.053 0.75 0.51 1.12 0.157 1.05 0.7254  0.793
n 3189 3189 3189
Severe vision reduction Joint arthrosis Diabetes mellitus
OR 95% (¢]] P-value OR 95% Cl P-value OR 95% Cl  P-value
Sex (female) 1.12 0.91 1.37 0.302 201 1.72 2.36 0.000 064 055 075 0.000
Age (for 10 year intervals) 142 117 1.72 0.000 1.13 0.98 131 0.094 072 062 0.84 0.000
Education (medium/high) 1.27 1.03 157 0.025 0.99 0.84 1.16 0.876 0.86 0.73 1.01 0.070
Income (natural logarithm) 1.10 0.86 1.40 0.445 0.96 0.81 1.15 0.691 0.83 069 099 0.043
Disease count (for 3 disease intervals) 1.68 1.50 1.89 0.000 1.69 154 1.87 0.000 1.48 135 163 0.000
Depression (GDS >6) 1.12 0.83 1.53 0.456 0.81 0.63 1.02 0.078 1.06 0.8836 0.643
EQ VAS (for 10 point intervals) 1.01 0.95 1.07 0.744 091 0.87 0.95 0.000 0.98 094 1.03 0521
Nursing care dependency 0.79 0.48 1.30 0.353 0.88 0.61 1.28 0.501 1.29 0.88.88 0.180
n 3189 3189 3189
Chronic ischemic heart disease Thyroid dysfunction Cardiac arrhythmias
OR 95% Cl P-value OR 95% Cl P-value OR 95% ClI P-value
Sex (female) 0.29 0.24 0.34 0.000 451 3.67 554 0.000 065 054 079 0.000
Age (for 10 year intervals) 1.05 0.88 1.25 0.608 0.71 0.60 0.84 0.000 121 101 144 0.036
Education (medium/high) 0.93 0.77 112 0.435 1.28 1.07 153 0.007 1.02 0.84 123 0.846
Income (natural logarithm) 0.86 0.69 1.06 0.161 1.15 0.94 141 0.186 1.06 0.8631 0.611
Disease count (for 3 disease intervals) 1.57 141 175 0.000 1.37 1.23 152 0.000 154 138 171 0.000
Depression (GDS >6) 0.96 0.72 1.28 0.799 0.65 0.48 0.86 0.003 0.82 0.61 110 0.190
EQ VAS (for 10 point intervals) 0.93 0.88 0.98 0.010 1.01 0.96 1.07 0.640 0.95 090 1.00 0.071
Nursing care dependency 1.12 0.74 1.70 0.596 0.66 0.40 1.07 0.095 1.24 0.8288 0.298
n 3189 3189 3189
Hyperuricemia/Gout Prostatic hyperplasia Lower limb varicosis
OR 95% (¢]] P-value OR 95% Cl P-value OR 95% Cl  P-value
Sex (female) 0.50 0.38 0.66 0.000 261 208 327 0.000
Age (for 10 year intervals) 0.93 0.71 121 0571 134 1.00 1.80 0.047 1.17 097 1.42 0.103
Education (medium/high) 1.13 0.84 1.50 0.417 1.28 0.94 1.75 0.113 0.98 0.7821 0.838
Income (natural logarithm) 1.03 0.74 142 0.866 1.00 0.70 142 0.986 1.01 0.8028 0.940
Disease count (for 3 disease intervals) 2.06 177 2.39 0.000 1.66 1.40 1.98 0.000 1.79 159 201 0.000
Depression (GDS >6) 0.70 0.44 1.10 0.118 1.14 0.67 191 0.633 0.88 0.6621 0.442
EQ VAS (for 10 point intervals) 0.93 0.86 1.00 0.066 1.06 0.97 1.16 0.172 1.03 0.97.09 0.317
Nursing care dependency 0.93 0.49 1.76 0.828 1.01 0.49 2.07 0.989 0.81 0.4934 0.411
Sex (female) 3189 1298 3189
Asthma/COPD Atherosclerosis/PAOD Osteoporosis
OR 95% (¢]] P-value OR 95% Cl P-value OR 95% Cl  P-value
Sex (female) 0.92 0.76 112 0.410 0.30 0.22 041 0.000 716 521 985 0.000
Age (for 10 year intervals) 0.72 0.59 0.87 0.001 0.94 0.69 1.26 0.665 1.16 094 142 0.160
Education (medium/high) 1.03 0.84 1.26 0.780 057 0.40 0.81 0.002 127 101 158 0.038
Income (natural logarithm) 0.67 0.54 0.84 0.001 0.88 0.61 1.27 0.485 1.03 0.80 132 0.831
Disease count (for 3 disease intervals) 1.30 1.16 1.45 0.000 161 1.36 190 0.000 122 107 138 0.003
Depression (GDS >6) 1.07 0.80 1.43 0.649 197 131 2.96 0.001 0.83 0.60 1.14 0.252
EQ VAS (for 10 point intervals) 0.87 0.82 0.92 0.000 0.93 0.85 1.01 0.089 0.90 0.84 095 0.001
Nursing care dependency 0.65 0.40 1.07 0.091 1.06 0.57 1.98 0.855 1.56 0.9246  0.056
n 3189 3189 3189
Renal insufficiency Cerebral ischemia/Chronic stroke Cardiac insufficiency
OR 95% Cl P-value OR 95% Cl P-value OR 95% ClI P-value
Sex (female) 0.35 0.24 051 0.000 0.51 0.39 0.67 0.000 069 049 097 0.032
Age (for 10 year intervals) 1.79 1.27 253 0.001 117 0.90 1.52 0.234 225 163 310 0.000
Education (medium/high) 1.10 0.76 161 0.607 0.78 0.59 1.05 0.101 0.74 05107 0.108
Income (natural logarithm) 1.00 0.65 1.55 0.995 145 1.05 2.01 0.025 0.70 0.48 1.04 0.080
Disease count (for 3 disease intervals) 1.91 158 2.30 0.000 1.43 1.23 1.66 0.000 2.23 188 264 0.000




Depression (GDS >6) 0.84 0.49 144 0.531 1.00 0.66 151 0.992 1.08 0.7066 0.736
EQ VAS (for 10 point intervals) 0.87 0.78 0.96 0.007 1.00 0.93 1.09 0.945 080 072 0.88 0.000
Nursing care dependency 141 0.73 2.72 0.312 523 3.40 8.06 0.000 175 102 3.00 0.043
Sex (female) 3189 3189 3189

Chronic cholecystitis/Gallstones Hemorrhoids Intestinal diverticulosis

OR 95% (¢]] P-value OR 95% Cl P-value OR 95% Cl  P-value
Sex (female) 1.86 118 293 0.007 0.75 0.51 1.09 0.133 207 149 288 0.000
Age (for 10 year intervals) 1.58 1.07 234 0.020 0.69 0.47 1.01 0.058 0.72 054 097 0.031
Education (medium/high) 0.74 0.47 1.16 0.190 141 0.95 2.09 0.087 1.15 0.84.57 0.378
Income (natural logarithm) 0.76 0.47 1.22 0.255 0.83 0.54 1.28 0.402 134 09492 0.107
Disease count (for 3 disease intervals) 1.58 1.27 1.98 0.000 241 1.98 2.94 0.000 1.90 161 223 0.000
Depression (GDS >6) 0.57 0.28 1.19 0.133 1.32 0.76 2.27 0.322 0.79 0.4829 0.340
EQ VAS (for 10 point intervals) 1.04 0.92 1.18 0.487 1.07 0.96 1.20 0.216 0.99 0.91.09  0.900
Nursing care dependency 0.55 0.17 1.83 0.330 1.19 0.53 2.70 0.670 0.38 0.1#8.09 0.071
n 3189 3189 3189

Rheumatoid arthritis/Chronic Cardiac valve disorders Neuropathies
polyarthritis

OR 95% Cl P-value OR 95% Cl P-value OR 95% ClI P-value
Sex (female) 2.81 1.65 4.79 0.000 1.00 0.69 1.45 0986 0.71 055 092 0.009
Age (for 10 year intervals) 0.77 0.50 1.17 0.219 1.22 0.87 1.73 0.2520.75 058 097 0.026
Education (medium/high) 1.46 0.93 2.29 0.102 0.90 0.62 1.33 0.609 1.13 0.8648 0.374
Income (natural logarithm) 1.29 0.77 2.15 0.338 1.05 0.68 161 0.839 1.00 0.7435 0.994
Disease count (for 3 disease intervals) 1.02 0.78 1.34 0.870 1.48 121 181 0.000 1.98 172 227 0.000
Depression (GDS >6) 0.61 0.31 1.20 0.152 1.16 0.67 2.01 0.587145 102 207 0036
EQ VAS (for 10 point intervals) 0.72 0.64 0.82 0.000 1.03 0.93 1.15 0.583 0.89 0.83 096 0.003
Nursing care dependency 1.23 0.50 3.01 0.656 0.40 0.12 1.32 0.135 1.58 0.9859 0.070
n 3189 3189 3189

Dizziness Cancers

OR 95% (¢]] P-value OR 95% Cl P-value
Sex (female) 1.45 1.02 2.05 0.037 0.66 051 0.86 0.002
Age (for 10 year intervals) 1.38 101 1.88 0.040 0.93 0.73 1.20 0.596
Education (medium/high) 0.98 0.69 1.39 0.899 1.15 0.88 1.49 0.313
Income (natural logarithm) 1.47 0.99 2.20 0.059 1.29 0.95 1.74 0.101
Disease count (for 3 disease intervals) 1.99 1.68 2.35 0.000 1.02 0.87 1.19 0.849
Depression (GDS >6) 1.98 1.32 2.98 0.001 0.85 0.56 1.30 0.457
EQ VAS (for 10 point intervals) 0.89 0.81 0.98 0.018 0.97 0.90 1.05 0.483
Nursing care dependency 0.64 0.31 1.32 0.224 267 1.65 4.33 0.000
n 3189 3189

n, Number of case<Zl, Confidence intervalpR, Odds ratio,COPD, Chronic obstructive pulmonary diseaf&0D, Peripheral arterial
occlusive disease, statistically significant resgit < 0.05) in italic and bold letters.

Women had higher odds ratios for a positive agreement with theie@ziPding the diagnosis
groups: osteoporosis (OR = 7.16), thyroid dysfunction (OR = 4.51), rheidmat
arthritis/chronic polyarthritis (OR = 2.81), varicosis (OR = 2.61), intestlivarticulosis (OR

= 2.07), joint arthrosis (OR = 2.01), chronic low back pain (OR = 1.97), chronic
cholecystitis/gallstones (OR = 1.86) and dizziness (OR = 1.45).SHueiation with positive
agreement was lower for chronic ischemic heart disease (QDR933, atherosclerosis/PAOD
(OR = 0.30), renal insufficiency (OR = 0.35), hyperuricemia/gout (OR.50), cerebral
ischemia/chronic stroke (OR = 0.51), diabetes mellitus (OR = 0.G4)jacaarrhythmias (OR

= 0.65), cancers (OR = 0.66), cardiac insufficiency (OR = 0.69) and Hesrdsr(OR =
0.71).

Age was associated with positive agreement for cardiac ineumifiz (OR = 2.25), renal
insufficiency (OR = 1.79), chronic cholecystitis/gallstones (ORL.58), severe vision
reduction (OR = 1.42), dizziness (OR = 1.38), prostatic hyperplasia fOR.34),

hypertension (OR = 1.29) and cardiac arrhythmias (OR = 1.21).SBoeiation with positive
agreement was lower for lipid metabolism disorders (OR = 0.eypid dysfunction (OR =
0.71), chronic low back pain (OR = 0.71), diabetes mellitus (OR = 0.72)timales



diverticulosis (OR = 0.72), asthma/COPD (OR = 0.72) and neuropd®ies= 0.75). The
odds ratios for age were calculated using ten year intervals.

Patients with a medium or high education had higher odds ratios fdiveoasgreement,
compared to patients with low education, for the diagnosis groups thysfahdtion (OR =
1.28), severe vision reduction (OR = 1.27) and osteoporosis (OR = 1.27).s$bgation
was lower for atherosclerosis/PAOD (OR = 0.57).

The natural logarithm of household-size adjusted, net income showessaciaéion with
positive agreement for three chronic conditions: asthma/COPD (OR = 0.67), sliatedticus
(OR = 0.83) and cerebral ischemia/chronic stroke (OR = 1.45). Theratlds for income
were calculated using one step on the logarithmic scale. Ond@texample, including 400
€ to 1,100 € net income per month, another step covering 3,000 € to 8,100 € per month.

The disease count showed higher odds ratios for positive agreemantdagnosis groups.
The odds ratios, calculated for a difference of three diseases, hetween 1.22 and 2.41.
The highest odds ratios were found for hemorrhoids (OR = 2.41), cardiac insufi(@Rc
2.23), chronic low back pain (OR = 2.08) and hyperuricemia/gout (OR = 2.06).

Patients, with a potential depression according to the GDS, had dgs@ciation of positive
agreement for thyroid dysfunction (OR = 0.65). The odds ratios higheer for dizziness
(OR =1.98), atherosclerosis/PAOD (OR = 1.97) and neuropathies (OR = 1.45).

The effect of the EQ visual analogue scale was calculat&@ point intervals on the scale of
0-100. We found a lower association with positive agreement for chrbeiomatoid
arthritis/chronic polyarthritis (OR = 0.72), cardiac insufficigr(©R = 0.80), chronic low
back pain (OR = 0.86), asthma/COPD (OR = 0.87), renal insufficie@y £ 0.87),
neuropathies (OR = 0.89), dizziness (OR = 0.89), osteoporosis (OR = 0i@0parihrosis
(OR =0.91) and chronic ischemic heart disease (OR = 0.93).

Patients with a nursing care dependency had higher odds ratios favep@greement
regarding cerebral ischemia/chronic stroke (OR = 5.23), can®ds=(2.67) and cardiac
insufficiency (OR = 1.75).

Discussion

Agreement between patient self-reports and generakactitioner reports

The results of our analysis indicate that the agreement ofrepelfted and general
practitioner-reported chronic conditions in a multimorbid elderly pomrias dependent on
the type of disease and varies by the patients’ characteristics.

Very good agreement was found for diabetes mellitus. Many otingiestalso showed very
good or good agreement for this illness [10,11,13,14,16,17,32-38]. Generally, a very good
agreement between patients and their GPs for diabetes medlitnet surprising. The
treatment of diabetes mellitus requires a high level of pagarticipation: regular blood
glucose monitoring, dietary changes, etc. In addition, many patientSermany with
diabetes mellitus are enrolled in a disease management ipréQMP) that requires regular
appointments and prescribed examinations, so that both physicians ardspate often



confronted with the disease. The same could apply to the diagnosisagtbupe/COPD, for
which there is also a DMP in Germany. The agreement on ast@R&Q@vas good in our
cohort. Other studies also found good and moderate agreement for d&thB3® 35].
However, Merkin et al. found only poor agreement for COPD, in a stitlyewd-stage renal
patients [34].

Moderate agreement, based on kappa statistics and high PA, was doumgpértension.
Many other studies confirm this result [11,13,16,35,37-40]. In many casslication is
needed, as well as regular blood pressure monitoring. High prevalenttes ielderly
population, drug treatments and regular follow-up appointments may heoestae effect
on the agreement of GP and patient. However, studies which include ypaopée indicate
poor to fair kappa coefficients for hypertension [33,34].

We found moderate agreement for the diagnosis group cerebral iagtt@mmic stroke.
Other studies reported higher values [9,11,13,32,34], while Muggah et al. depately a
fair agreement for stroke in their study on the comparison offhadtninistrative data and
patient self-report which included patients ages 20 to over 75 [38].diffe@ences, in
comparison to the majority of the other studies, could be explaineddpgcific cohort or
lower number of cases. For instance, the study participants di Busl. were also
participants of a screening program for elderly patients [3@¢ © the screening program
participants may have greater attention for their illness anthé accurate reporting of their
diseases in the study. In the MultiCare Cohort Study only 12.5% patdints with cerebral
ischemia/chronic stroke had a nursing care dependency, thereforessbedisease severity
could explain the poorer concordance. In addition, ischemic stroke oftgltsren dementia.
Kemper et al. report a prevalence of 12.5% for dementia in & epopulation aged 50
years and older after a first ischemic stroke [41]. We exdlyotients with dementia
because of their inability to consent which also might have corgdbih the lesser
agreement.

The agreement on chronic ischemic heart disease was moderaie study. This result is
consistent with those of other studies [11,13,17,32,34,36,40]. Some studies repodtéal goo
very good agreement on myocardial infarction or surgeries on #ré [9¢13,14,32-34,37].
Presumably, the concordances were greater because the evergsnemebered better if
surgical intervention took place, or if there was a myocardial infarction ipatste

For cardiac insufficiency we found only fair agreement, which \atse seen in other studies
[14,17,33]. Some studies reported moderate agreement [9,11,13,34]. Cardiac emsyffici
belongs to those diseases which are difficult to communicate tpatients. The medical
term is not very familiar to the patients. They probably knowhefdisease, but tend to call
this a general heart disease. This makes it harder tagligh from chronic ischemic heart
disease.

We found a moderate agreement on cancer. A few studies reporteahtbeesults [9,40],
while others demonstrated good to very good kappa coefficients [11,16,32-34,37]. This
difference may be due to the data collection methods used forrber chagnosis variable in

the MultiCare Cohort Study. In contrast to the patients, ther&isted cancer nearly twice

as often. Looking at the severity specified by the GPs, it @blethat the cancer is rated
dormant in 34% of these cases. One reason for the moderate agresgid be that some
patients did not report such a dormant cancer. We also saw argpeatlentage of patients



who reported cancer when their GP did not. A further examinatiohi®fphenomenon is
required.

The agreement for neuropathies had only a poor kappa coefficientsdigthityy higher PA

value. Neuropathies include many different symptoms with varyeggess of severity. This
makes an agreement between GP and patient on the disease fitalée dibuie et al. found

a moderate agreement for neurological complications in bone marenwgplantation

survivors [40].

In this study, similar agreement values were found for de&sa: A kappa value of 14% and a
PA of 25%. Dizziness is another disease which has no clear diegowria and who's
symptoms and causes vary greatly from patient to patient. So&daVet al. validated a
classification of peripheral vertigo by medical assessorsy aev a moderate agreement
between the assessors regarding the accordance level [42]fofdeites not surprising that
the agreement between patient and GP was lower than that of medical experts.

Hemorrhoids and gynecological problems also had low agreement vBhes® two chronic
conditions have the potential to be very shameful for some patieras.diderly population,
Sjahid et al. investigated the agreement levels between the ampafient presented during a
patient interview and the drugs listed in that patient's pharmecgrds. They found the
lowest kappa statistic for organo-heparinoids often used as ointngaitstahemorrhoids
[43]. It is assumed, that some patients rather use over-the-countects for their problem
instead of talking to their GP. In addition, the interviewers in our grajgked every patient
directly about these diseases. This could explain the higher preeaile the patient self-
reported disease lists. Furthermore, the gynecological problemsriacipally treated by a
gynecologist, so perhaps the patient feels no need to mention these to her GP.

Agreement measures

The kappa coefficient is affected by two paradoxes. Firsglalbivel of rater agreement can
lead to a low kappa value. The formula for the kappa coefficient shmtghe value of
kappa depends on the level of chance agreement. Large chanceemgresris can lead to
low kappa values despite observed high agreement levels. Second, intbatzarcgnal
totals affect the values of kappa. In case of an asymmiatigtabution of marginal totals,
the chance agreement levels are lower which results in higher kappa J¥4l4&8. [

Therefore we calculated the proportions of specific agreen®n4qg,47]. We saw large
differences between the kappa coefficient and the PA for dm@nic conditions:

hypertension, lipid metabolism disorder, joint arthrosis and chronic lak pain. These

diseases all had a high prevalence and the PA values were highahr than the kappa
values. The differences could be caused by the paradoxes described Tdimreéore, the

proportions of specific agreement seem to be the better approalskeiving agreement and
are more informative for clinicians as previously described by de Vetdiedgues [46].

It is further noted that the prevalence differences betweeneph@ted diagnosis groups
should be taken into account when interpreting the results. Missiagragnt can be caused
by such factors as systematic differences between thes,ra¢eall bias or chance. If this
absolute error rate is the same for all chronic conditions,eflaéve random error for low
prevalent diseases would be higher than for highly prevalent dssddsnce, poor agreement
for diseases with low prevalence should be registered with caution.



Patient characteristics associated with agreement

Our analyses of the associations of patient characteristtbsagreement levels show that
women agreed positively with their GPs on the diagnoses: osteoptingsisg dysfunction,
rheumatoid arthritis/chronic polyarthritis, varicosis, intestinaediculosis, joint arthrosis,
chronic low back pain, chronic cholecystitis/gallstones and dizzirldss women’s odds
ratios for positive agreement were lower for chronic ischerheart disease,
atherosclerosis/PAOD, renal insufficiency, hyperuricemia/goutebecal ischemia/chronic
stroke, diabetes mellitus, cardiac arrhythmias, cancers, carthaufficiency and
neuropathies. Englert et al. reported an association of thegerader with the over-reporting
of myocardial infarction, stroke, hypertension and cardiac arrhythmiaa German study
population of patients with hypercholesterolemia [17]. Kriegsmaraletreported this
association for stroke as well [16]. This result reflectsgbeder-specific diseases. Cardio
vascular diseases are more frequent in men and are, respeditréduted rather to the men
than to women. Furthermore, men may pay greater attention to peaiics diseases and
women to female-specific diseases. As mentioned above, this neghberan effect of the
diseases’ prevalences, as gender-specific differences ingmegainight also affect gender-
specific agreement proportions.

We saw a negative association between positive agreement apdsingr age in seven
diagnosis groups. Other studies were able to show this as welbedjabetes [13,14,16].
Whereas increasing age was also associated with bettemagmt for eight diagnosis groups.
For cardiac insufficiency other studies reported lower assogsabetween agreement and
older age [13], higher associations between disagreement and ingragsi[14] or saw no
effect for age at all [34]. A higher prevalence of cardreufficiency in the older age group
(75 years and more) in our cohort could possibly be a reason fordmggtement. The results
of other studies also varied for high blood pressure. Some saw no ssdogween age
and agreement [13,34], others reported an association between inciagesiagd poorer
agreement [17,35] and others described more accurate self-repodkldorhypertensive
respondents [10]. Overall, the results on the association betweemagtesnd age indicate
that the agreement is higher for diseases associated withaglelée.g. cardiac insufficiency
or renal insufficiency) or lower for diseases associated lestber age (e.g. lipid metabolism
disorders). Furthermore, this might be an effect of prevalenfferatices as already
described.

For severe vision reduction, osteoporosis and thyroid dysfunction, a ksseciation to

positive agreement was identified in patients with a low educégia. It is assumed that
patients with a higher education manage their medical recorids. beather surprisingly, we
saw a lower odds ratio for positive agreement on atheroscl&AS$S in patients with

higher education. This also might be an effect of prevalence cangidkat, in our cohort,

the prevalence for atherosclerosis/PAOD is half as high irerat with higher level

education as in patients with lower level education.

For asthma/COPD and diabetes mellitus the odds ratios for aveasiireement decreased
with increasing income. Leikauf and Federman reported an aseacibdtween low
household incomes and fewer reports of asthma for inner-city se@®}sHor cerebral
ischemia/chronic stroke the odds ratio for positive agreement wasrhigth increasing
income. Okura et al. found an association between higher educatida &k better
agreement for stroke in their unadjusted, logistic regression m{ijl Further
investigations on this trend are required, especially for multimorbid oldenpsti



There was an association with the disease count for almastaatiined diagnoses groups.
The odds ratios for positive agreement increased with each additional didgaseay be an
effect of a higher prevalence of the examined diseases imngemsith more chronic
conditions as reported by Schéafer [48]. Merkin et al. reported a poagsariation between
reported congestive heart failure and the presence of additional chreedses [34]. Other
studies described the opposite effect: Comorbidity results in pagreement [11,13]. It is
possible that the patients in the MultiCare cohort differ from ositedies regarding this
effect, because all patients have at least three chronic conditions.

We saw a negative association of depression with the concordapedient self-reported
and general practitioner reported thyroid dysfunction. Corser eiwaldfthis as well, but for
other diseases (cerebrovaskular disease, chronic pulmonary dissaser, and diabetes)
[14]. For atherosclerosis/PAOD, dizziness and neuropathies, the ianahgs revealed an
increased probability for a positive agreement concerning degpmessowever, the sample
size of patients in the MultiCare Cohort Study with a positisgement and depression (GDS
> 6 points) was small (n = 119), which may result in low statistical power.

Patients with a lower score on the EQ visual analogue scalewadodds ratios for positive
agreement on ten chronic diseases. Most of these diseases are antheir high burden of
pain or physical limitations, which are associated with a tayuality of life such as chronic
low back pain, rheumatoid arthritis/chronic polyarthritis or asth®&D. Leikauf and
Federman saw an association between poor general health in a gatiethie accuracy of
his/her self-report of asthma [35]. Patients with a loweresoarthe EQ visual analogue scale
may belong to the severe cases. These cases might tee kebwn by the general
practitioners, and patients with a lower quality of life mightnbere motivated to inform
themselves about their diseases. However, it should be noted trefteitiesizes for this
association were not very high.

Patients with a nursing care dependency had higher odds ratios fiivepagreement on

cancer, cerebral ischemia/chronic stroke and cardiac insuffici€oc patients with cancer,
stroke and/or cardiac diseases, Kriegsman et al. described highatiddsof patients over-
reporting mobility impairments [16]. Regarding stroke, the i@hahip is obvious, since this
often leads to dependency. Moreover, it can be assumed that duentwéhsed care burden
in a patient with a nursing care dependency, the GP’s record gespimore accurate. In a
retrospective cross-sectional study, Erler et al. examinedgtieeraent of patients’ medical
records from German GP practices with claims-based diagnose®lserved an over-
reporting of permanent chronic conditions. Non-severe diagnoses, orhérehand, which

are frequently encountered in GP practices, were under-reported [49].

Strengths and weaknesses

This is one of the few analyses of agreement which was pefomith a large number of
chronic conditions. Most studies considered fewer diseases. Furtherth@estudy
compared GP reports collected in personal interviews, where maerysttidies simply took
medical records as a source for the physicians’ staterjf®eh®s14,32-37,50,51]. Few studies
involved GPs in their analysis of concordance [15-17]. We assumedtsinal interviews
have a better validity than an analysis of medical recbedsuse diagnoses are often only
used to justify insurance claims and, therefore, might not be mettiortbe records if no
intervention is necessary. The personal interviews by tramed/iewers, with both GPs and
their patients, enabled a particularly precise survey of chrosgaskes. Missing information



in the medical records or incomplete questionnaires have probadty dwided in many
cases.

The generalizability of the MultiCare Cohort Study could be &#fbdy our criteria for
exclusion at baseline. We excluded patients with dementia bechuseir inability to
consent as well as patients residing in a nursing home. Ourtneengionly took place in
larger German cities, so that rural areas were not includedn study. Nevertheless, our
study is representative of an older, urban, multimorbid cohort inapyirware [19]. We may
have overestimated the validity of GP diagnoses, because the dektoparticipated in the
survey may have been more motivated than those who didn't parti¢tpatiis reason the
agreement of GP and patient diagnoses could be lower in realitgghaas presented in our
study.

We found almost no inconsistencies in the dates of the interviewsonhe cases the GP
interview may have taken place after the patient interviewhat, in the meantime, a new
diagnosis could have been made, which was not yet known by the patieattiate of his
interview. However, this related to an average of less than 1% of all cases.

Some of the diagnoses groups names in the patient interview weadlypdifferent than in
the GP interview. We had to adapt the names of the diagnosis grotips patient interview
to a more patient-friendly language. This could have led torl@geeement values. For
example, in patient interviews, cardiac insufficiency was nafmezhkness of the heart,
which can cause fluid retention in the legs or lungs” because faangzaunderstand the
specialized term. Other studies reported this problem as well [11,17,33,35].

Assuming that patients are not aware of their disease ifdbey give an answer (cases we
defined as missing values), we converted these missing valties patients’ self-reports to
a “no disease” report. Giving no answer could have several reasongneimterviewer
mistake or vague statements on behalf of the patients. Nevesthtbissaffects an average of
only 0.13% of the cases. The maximum amount of missing self-repoatgaodes was found
for rheumatoid arthritis/chronic polyarthritis (0.3%).

Furthermore, a multitude of procedures for the prevention of insufficlata quality, the
detection of inaccurate or incomplete data and actions to improveaths quality were
performed (e.g. user reliability trainings, automatic plausybdid integrity checks and data
error reports to the collaborating centers).

We were able to obtain a high participation rate of 46%. The ngomdsr analysis found

that there was a slight selection bias considering the youggeofahe participants, but no
bias regarding gender or 93% of the diagnosis groups. We recruitaippais according to

the practices’ chart registry and not through a waiting-rooocgss. Therefore we should
have no problems regarding the overestimation of conditions thatdegreédter heath care
utilization [19].

As a further strength, we calculated multivariate analysesrdler to adjust for possible
confounding.



Conclusions

The data corresponds to the reality of primary care. Disedtegood agreement are easier
to diagnose and often have established clinical guidelines (e.g.ediabetlitus). Diseases

with poor agreement are more difficult to diagnose (e.g. dizziaesieuropathies) and they
are more difficult to communicate.

For multimorbidity research and the development of clinical guidelimds important to
know which chronic diseases have a high disagreement between patiephyaician
reports. GPs should pay special attention to these chronic conditiorsndllgsis also shows
that different patient characteristics have an impact on the quality afjtbenaent.

Further research is needed to identify more reasons for dissgmeeln addition to the
patient characteristics, there are certainly other reasore lack of agreement between the
GP and his patient. Especially the low agreement on candke @ssociation of increasing
income and agreement for stroke should be considered in more detsilar@Ppatients
should possibly become more involved in this research topic (e.g. vidatjualresearch).
Further studies may help to identify types of patients, who havieyarly low agreement
levels. A targeted communication with these patients may imprdve patients’
understanding of their illnesses and increase the GP’s levelooimation about the patient.
This assumption should be examined in further studies as weheasonhsequences of
disagreement for health care. The results from this studitnbe useful in guiding the
development of clinical guidelines and thus optimizing health care.
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