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Abstract

Background: Self-administered health-status questionnaires are important tools in epidemiology. The objective of
the presented validation study is to measure the agreement between breast cancer patients’ self-reports and their
physicians’ information on late cardiac events, and to investigate determinants of agreement. To estimate possible
misclassification is an important requirement for observational studies on cardiovascular endpoints.

Methods: A retrospective, multi-center cohort study included 11,982 women diagnosed with breast cancer in Germany
in 1998–2008. In 2014, a questionnaire survey assessed cardiovascular risk factors and incident cardiac events
after therapy. A validation study was conducted, based on a sample of 3091 breast cancer patients from two
university hospitals. Among them, 2261 women (73%) sent back the questionnaire on cardiovascular events,
and 1316 women gave consent to request medical records from their general practitioners. A total of 1212/
1316 (92.1%) medical records could be obtained for validation. Cohen’s kappa coefficient was calculated, and
multivariate regression was applied to study the influence of patient characteristics on agreement between
both data sources.

Results: Overall agreement for the composite endpoint of any cardiac event was 84.5% (kappa 0.35). Of 1055
breast cancer patients reporting no cardiac event, 950 (90%) had no such diagnosis in physicians’ medical records. A total
of 157 breast cancer survivors indicated a cardiac event, and the same diagnosis was confirmed by GPs for
74 (47%) women. For specific diagnoses, moderate to substantial agreement of self-reports was found for myocardial
infarction (kappa 0.54) and stroke (kappa 0.61). Poor to fair agreement was present for angina pectoris, valvular heart
disease, arrhythmia, and congestive heart failure. Younger age, higher education and a more recent cancer diagnosis
were found to be associated with greater total agreement.

Conclusions: For the composite endpoint, survivors of breast cancer report the absence of cardiac disease accurately.
However, for specific diagnoses, self-reported morbidity data from breast cancer patients may not fully agree
with information from physicians. The agreement is moderate for acute events like myocardial infarction and
stroke, but poor to fair for chronic diseases.
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Background
In epidemiological studies, information about chronic
diseases and risk factors for disease is very often ob-
tained from self-reports of the target population. The
data may be collected through face-to-face-interviews,
telephone-interviews or mail-back questionnaires. The
advantages of self-reports are substantially lower costs
compared to clinical assessments, such that large, repre-
sentative samples can be recruited. However, the accur-
acy of self-reports depends on respondents’ correct
understanding of the medical condition, the ability to
recall it, and the willingness to report it. Furthermore,
diseases may cause symptoms without having been clin-
ically confirmed. Hence, the validity of the information
based on self-reports might be affected by random and
systematic errors. The rate of incorrect reporting and
therefore misclassification can vary by disease, patient
characteristics or by the severity of the disease [1].
The prognosis and life-expectancy of breast cancer pa-

tients has improved due to advances in oncological ther-
apy. The relative 5-year relative survival of patients with
breast cancer continues to improve, and now exceeds
80% in European countries [2]. In addition to the
age-related cardiovascular risks, late cardiac events in-
duced by radiation therapy and chemotherapeutic treat-
ment with anthracyclines must be considered in breast
cancer survivors [3, 4]. The PASSOS-heart study investi-
gated late cardiac events after breast cancer therapy. In
this retrospective cohort study of women treated for lo-
calized breast cancer during 1998 and 2008 in Germany,
the authors investigated whether contemporary
3D-conformal radiotherapy was associated with an ele-
vated long-term cardiac morbidity risk [5]. A mail-back
questionnaire assessed medical diagnoses of cardiac ill-
ness after cancer treatment and cardiovascular co-mor-
bidities. After a median follow-up of 8.3 years, no
evidence was found for a significantly elevated cardiac
morbidity risk in women with radiotherapy for left-sided
tumors who had, on average, much higher radiation ex-
posure compared to women with radiotherapy for
right-sided tumors: the hazard ratio (HR) for left-sided
vs. right-sided tumors was 1.07 (95% confidence interval
(CI) 0.89–1.29). The results were adjusted for age,
chemotherapy and cardiovascular risk factors.
However, accurate information about the incidence of

cardiac disease after breast cancer therapy is essential
for the validity of the study results. The impact of mis-
classification should be evaluated and has to be consid-
ered in the critical interpretation of research results [6].
For that reason, we asked the general practitioners (GP)
and other medical specialists for validation of patient-re-
ported morbidity information. Since medical records
themselves might be partially based on patient self-re-
ports or may be incomplete, we did not treat either

assessment method as the gold standard [7]. Rather, we
examined their mutual agreement.
The following questions will be addressed.

(1) How well do patient self-reports agree with their
GPs’ information on the presence or absence of
incident cardiac late effects after breast cancer
therapy?

(2) Which patient characteristics are associated with
varying levels of agreement between self-reports
and GP-information?

(3) Does misclassification of cardiac events in patient
self-reports affect the results of the morbidity
analysis of the PASSOS-heart study?

Methods
Study population
The PASSOS-Heart Study is a retrospective multi-
center cohort study with a total of 11,982 women
who met the inclusion criteria. Eligible breast cancer
patients were diagnosed and treated between 1998
and 2008 at the Mainz University Medical Center, at
the Ulm University Hospital, or at one of 16 smaller
partner clinics. Inclusion criteria were a histologi-
cally confirmed primary and localized breast cancer
disease, either an invasive carcinoma or a carcinoma
in-situ. Women with primary metastatic disease or
bilateral breast cancer were not included. An indi-
vidual follow-up was carried out in order to assess
the vital status on December 2012 [8]. At the end of
the follow-up period, more than 78% of the women
were still alive (n = 9401), 114 were lost to follow-up
and 2467 were reported to be deceased. A subsample
of 3091 women, who were treated at the two univer-
sity clinics was considered for the validation study
(Fig. 1).

Questionnaire survey on cardiovascular diseases and risk
factors
In 2014, a questionnaire was mailed to patients who
were still alive (n = 9401). The questionnaire assessed
which of the following events had ever been diagnosed
by a physician: myocardial infarction (MI), angina pec-
toris, congestive heart failure, arrythmia, valvular heart
disease, stroke. The questionnaire also asked whether
any of the following diseases were ever diagnosed: dia-
betes mellitus, hypercholesterolemia (hyperlipoproteine-
mia), thyroid functional disease, chronic kidney disease,
chronic obstructive pulmonary disease (COPD). For
each cardiac event or cardiovascular co-morbidity, the
women were asked the following question: “Did a phys-
ician ever diagnose one of the following diseases? If yes,
when did you get the diagnosis for the first time? Please,
indicate age or calendar year”. The questionnaire had to
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be sent back to the study center together with an in-
formed consent (Additional file 1).

Validation study: The general practitioner questionnaire
Patients who agreed to participate in the PASSOS-Heart
Study were asked to provide contact information for
their general practitioner or medical specialist (GP) and
were asked for consent to have their GP contacted for
validation of morbidity information. Due to budget con-
straints, only GPs of patients from Mainz University
Medical Center and the Ulm University Hospital were
contacted. Patients from the 16 partner clinics were not
part of the validation study. The general practitioners re-
ceived a written questionnaire about each patient who

had given informed consent. Questions concerned the
presence or absence of the same cardiovascular diseases
that were included in the patient questionnaire, further-
more, the date of diagnosis and the appropriate
ICD-code (International Classification of Diseases). In
addition, we requested the time since the patient was
under medical care in the doctor’s office.

Statistical analysis
Cardiac events were only considered in the analysis if
they reportedly had occurred after cancer therapy.
Descriptive statistics were used to describe the study

population and morbidity data from both information
sources. Responses were coded as a binary variable (yes:
confirmation of having a particular diagnosis or no: lack
of confirmation). A missing response was coded as lack
of confirmation (no).
Rather than treating either assessment method as the

gold standard, we examined the relative agreement be-
tween patients’ self-reports and GP information. This de-
cision was based on the fact that patients permit contact
either to a general practitioner, or to a medical specialist.
Each medical doctor has a specific field of activity and
possibly inconsistent or missing information on cardio-
vascular diseases and disease history. In our validation
sample, a total of 60% of patients permitted contact to
their GP or gynecologist, 32% to a cardiologist or in-
ternal specialist. However, chronic disease registration in
the practice of a GP may not be complete. Furthermore,
complaints or symptoms attributed to a specific disease
by the patients may not be communicated to a GP [9].
For each endpoint, the agreement of the patients’

self-reports with the GP data was measured as the pro-
portion of patients with identical information from both
sources relative to all patients (correct classification rate,
CCR). Positive agreement means that the disease of
interest was noted as present by both, GP and patient.
Negative agreement means that both data sources note a
medical condition as absent. Over-reporting here means
that a patient lists a medical diagnosis as present while
the GP does not confirm this condition. Underreporting
here means that a patient does not list a particular diag-
nosis as present while the GP does.
Cohen’s kappa coefficient was calculated for each indi-

vidual endpoint and for a composite endpoint of any
cardiac event to determine the chance-corrected agree-
ment between self-reported questionnaire data and med-
ical records. A kappa value of < 0.40 was considered
poor-to-fair-agreement, 0.40 to < 0.60 considered mod-
erate agreement, 0.60 to < 0.80 substantial agreement,
0.80 to 1.0 excellent agreement [10].
A multivariate Bayesian random effects logistic regres-

sion assessed the association of patient characteristics
with the degree of agreement between self-reports and

Fig. 1 The PASSOS-Heart Study population and the validation sample
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information from GPs over all individual diagnoses. Co-
variates included age at diagnosis of breast cancer (in
years), calendar year of diagnosis of breast cancer, the
duration of patient-physician contact, and CASMIN
educational level [11]. The latter one was used as proxy
for socioeconomic status of the study participants.
Model fitting was implemented in the Stan Bayesian
modeling language [12]. Model diagnostics assessed mix-
ing of chains, autocorrelation, and convergence. 95%
credible intervals were derived from the marginal poster-
ior distributions of model coefficients.
The effect of misclassification of the outcome event on

the risk estimate for left-sided vs. right-sided radiother-
apy in Cox regression was analyzed in a simulation study
with 1000 replications. Based on estimated probabilities
of over-reporting and underreporting, the self-reported
outcomes were randomly re-assigned in each replication.
If re-assigning the outcome resulted in the presence of
an event, a random survival time was simulated based
on the individual predicted cumulative hazard function
derived from the original Cox regression [5] If
re-assigning the outcome resulted in the absence of an
event, observation time was set to last until the date of
censoring, i.e., the date of the questionnaire. In each
simulation replication, the original Cox model was fit to
the generated data from patients with radiotherapy. Ag-
gregate coefficient estimates as well as their confidence
interval bounds were then obtained by averaging over all
replications.
Analyses were carried out in the statistical environ-

ment R [13].

Results
Validation sample and patients’ characteristics
A total of 3091 women were considered for the valid-
ation study, and 2261 (73%) women send back the ques-
tionnaires on cardiovascular events (Fig. 1). From these,
1316 patients (58.2%) gave consent to contact their re-
spective GP. On average, women who gave consent to
contact the GP were significantly younger at diagnosis
(mean = 55.2 years) than those who denied contact to a
physician (mean = 58.6 years, p < 0.0001). Patients who
gave consent had chemotherapy less often, and radio-
therapy more often compared to patients who did not
consent (both p < 0.0001). Staging, type of surgery and
history of a cardiac event before breast cancer diagnosis
were equally distributed in both groups. (Table 1).

Agreement for cardiac endpoints
From 1316 patients who agreed to have their GP con-
tacted, medical records could be obtained from 703
practices for 1212 (92.1%) patients for validation of
self-reported cardiac events after breast cancer therapy

(myocardial infarction, angina pectoris, congestive heart
failure, arrythmia, valvular heart disease). Table 2 pre-
sents the frequencies of agreement between patients’ and
GPs’ information for the composite cardiac endpoint.
The overall agreement between GP information and
self-reports is 84.5% (1024 patients). The chance cor-
rected agreement is poor to fair with a kappa of 0.35. Of
1055 breast cancer patients reporting no cardiac event,
950 (90%) had no such diagnosis in GPs’ medical record.
There was 47% positive agreement regarding the occur-
rence of any cardiac endpoint: 157 breast cancer survi-
vors indicated a cardiac event, and the same diagnosis
was confirmed by GPs for 74 women.
Table 3 presents the agreement between patients’

questionnaire and GP information regarding specific car-
diovascular endpoints. The presented outcomes include
stroke even though stroke was not a cardiac event, but
has been considered as a secondary outcome in the
PASSOS-heart study.
The highest proportion of positive agreement is ob-

served for arrhythmia. From a total of 941 patients,
2.87% reported an existing diagnosis that was confirmed

Table 1 Clinical characteristics of the study population stratified
by permission to contact GP

Clinical characteristic No
Denied
Consent

Yes
Gave
consent

Age at breast cancer
diagnosis (years)

mean
SDa

58.6
11.6

55.2
10.6

Age at questionnaire
survey (years)

Mean
SD

69.4
11.7

65.9
10.7

Follow-up (years) median 9.62 9.17

T-stage (N, %) 0/1
2
3
4
In situ
Unknown

507 (53.7%)
264 (27.9%)
35 (3.7%)
30 (3.2%)
88 (9.3%)
21 (2.2%)

727 (55.2%)
380 (28.9%)
39 (3.0%)
25 (1.9%)
109 (8.3%)
36 (2.7%)

N-stage (N, %) 0
1
2
3
X

587 (62.1%)
217 (23.0%)
38 (4.0%)
27 (2.9%)
76 (8.0%)

829 (63.0%)
318 (24.2%)
58 (4.4%)
29 (2.2%)
82 (6.2%)

Chemotherapy
(N, %)

Yes
No
Unknown

515 (54.5%)
399 (42.2%)
31 (3.3%)

604 (45.9%)
671 (51.0%)
41 (3.1%)

Radiotherapy
(N,%)

Yes
No
Unknown

737 (78.0%)
166 (17.6%)
42 (4.4%)

1090 (82.8%)
174 (13.2%)
52 (4.0%)

Type of surgery
(N, %)

None
Breast conserving
Mastectomy
Unknown

3 (0.3%)
751 (79.5%)
190 (20.1%)
1 (0.1%)

8 (0.6%)
1067 (81.1%)
241 (18.3%)
0 (0.0%)

History of cardiac
event (N, %)

Yes
No

174 (18.4%)
771 (81.6%)

220 (16.7%)
1096 (83.3%)

Total N = 2261 945 1316
aSD Standard deviation
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by the GP while negative agreement was 88.8%. How-
ever, for myocardial infarction (MI) only 0.30% reported
an existing diagnosis that was confirmed by the GP
while negative agreement was 99.2%. The proportion of
under-reporters ranges from 0.10% for MI to 4.36% for
arrhythmia. Proportions of over-reporters are similar,
ranging from 0.40% for MI to 3.93% for arrhythmia.
Overall, moderate to substantial agreement between

self-reports and medical records is found for MI (kappa
0.54) and furthermore for stroke (kappa 0.61). Poor to
fair accuracy is present for angina pectoris, valvular
heart disease, arrhythmia and congestive heart failure.

Determinants for the agreement regarding any cardiac
event
For the combined endpoint of any cardiac event,
agreement between patient self-reports and informa-
tion from GPs was negatively associated with higher
age (Odds Ratio (OR) 0.95, 95% CI 0.93–0.97), and
positively associated with a more recent year of can-
cer diagnosis (OR 1.1, 95% CI 1.01–1.13) as well as
with higher socioeconomic status respectively educa-
tional level (OR 1.2, 95% CI 0.73–1.90). Agreement
was higher when patients were treated by their GPs
since the initial date of the patients’ breast cancer
diagnosis (OR 1.4, 95% CI 1.01–2.07).

Agreement for cardiovascular risk factors
The morbidity analysis of the PASSSOS-heart study ad-
justed for confounders like several potential cardiovascu-
lar co-morbidities. A moderate agreement between

information from patients and GP was observed for hy-
percholesteremia (kappa 0.40) and chronic kidney disease
(kappa 0.40). Substantial agreement could be determined
for diabetes (kappa 0.78), hypertension (kappa 0.71) and
thyroid functional disease (kappa 0.62) (Table 4).

Effects of event misclassification on cox regression
coefficients
Results from the simulation study suggest that with the
given data, taking into account event misclassification
does not change the evaluation of tumor laterality as a
non-significant risk factor for the incidence of late car-
diac events in the PASSOS-heart study [5]. The average
HR for left-sided radiotherapy over all simulation repli-
cations was 1.03 (95% CI 0.87–1.22).

Discussion
Main findings
In a validation study with breast cancer survivors, we
assessed the agreement between patients’ questionnaire
responses on cardiac events after therapy and corre-
sponding information obtained from GPs. For the com-
posite endpoint of any cardiac disease, a total of 1055
breast cancer patients reported no cardiac event. For
950 patients (90%) this information was confirmed by
GPs’ medical record. There was 47% positive agreement
for the occurrence of a cardiac event: 157 breast cancer
survivors indicated a cardiac event, and the same diag-
nosis was confirmed by GPs for 74 women. For specific
diagnoses, the study showed moderate to substantial
agreement for MI but only poor to fair agreement for

Table 2 Agreement between patients’ questionnaire and GP information regarding composite endpoint of any cardiac event

GPa: negative
n (%)

GP: positive
n (%)

All
N (%)

Patients questionnaire: negative 950 (90%) 105 (10%) 1055 (100%)

Patients questionnaire: positive 83 (53%) 74 (47%) 157 (100%

Correct Classification Rate: 84.5%, kappa 0.35
aGP general practitioners’ information

Table 3 Proportions of agreement and disagreement between patients questionnaire and general practitioners information
regarding incident cardiovascular endpoints

Disease GPa, negative
Pb negative
(Agreement)

GP, positive
P positive
(Agreement)

GP positive
P negative
(Underreporters)

GP negative
P positive
(Overreporters)

Kappa CCRc

Stroke 968 (96.9%) 14 (1.40%) 7 (0.70%) 10 (1.00%) 0.61 98.3%

Myocardial infarction 1003 (99.2%) 3 (0.30%) 1 (0.10%) 4 (0.40%) 0.54 99.5%

Angina pectoris 935 (95.0%) 14 (1.42%) 28 (2.83%) 11 (1.11%) 0.40 96.1%

Valvular heart disease 913 (93.7%) 16 (1.64%) 34 (3.50%) 11 (1.13%) 0.39 95.4%

Arrythmia 836 (88.8%) 27 (2.87%) 41 (4.36%) 37 (3.93%) 0.37 91.7%

Congestive heart failure 905 (93.5%) 14 (1.45%) 21 (2.17%) 28 (2.89%) 0.34 94.9%
aP patients’ questionnaire
bGP general practitioners’ information
cCCR correct classification rate
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angina pectoris, valvular heart disease, arrhythmia and
congestive heart failure. Factors associated with higher
agreement were (younger) age, a more recent cancer
diagnosis, higher socioeconomic status, and longer
patient-physician contact. In addition, cardiovascular
risk factors and co-morbidities have been assessed. The
agreement was highest for diabetes and hypertension.
This validation analysis was based on data from the
PASSOS-heart study. A re-analysis confirmed the main
findings of the PASSOS-heart study: even when taking
into account the possibility of endpoint misclassification,
no evidence for a significantly elevated cardiac morbidity
risk in patients with left-sided vs. right-sided radiother-
apy could be found.

Comparison with other validation studies
Our results show that earlier reports can be confirmed
in a different health care system. In a validation study
with 357 Danish breast cancer patients who conducted a
telephone-interview on cardiovascular diseases (CVD)
[14], the authors found a high accuracy (94%) for report-
ing the absence of CVD, comparing self-reports and
diagnostic codes from the Danish National Patient
Register. This is in line with our and previous studies,
who showed a high accuracy of recall for participants
who did not report a CVD [15–17]. Furthermore, it was
found that when specific self-reported diagnoses (such
as angina pectoris) could not be found in the registry,
other CVDs were recorded. Complex diagnostic criteria
and closely related cardiac symptoms could make it diffi-
cult for patients to report specific diagnoses accurately.
Combining closely related cardiac diseases (angina pec-
toris and myocardial infarction) may increase the validity
of self-reports [14, 17]. Accordingly, in our validation
study single cardiac diseases were combined to a com-
prehensive item. A large study with 1936 US patients
from the California Breast Cancer Survivorship Consor-
tium (CBCSC) compared self-reports and electronic
medical records for cardiovascular comorbidities [6]. For
MI a kappa value of 0.66 was found. This is in line with

the results of our study (kappa value for MI: 0.54).
MI is a severe event requiring medical care or
hospitalization. However, it should be noted that
breast cancer patients might a have a greater aware-
ness of symptoms for possible late effects related to
cancer therapy and may be more health conscious in
general compared to non-cancer patients. Thus, vari-
ability in published study results might be due to
different study populations. However, a population-
?based study found a kappa value of 0.80 for a his-
tory of MI and of 0.71 for stroke (questionnaire vs.
medical record) [15]. Hence, MI and stroke could be
recalled reliably. Both conditions are associated with
pronounced symptoms and medical after care and
may be more likely to be reported correctly [18].
Poor agreement between self-report and medical docu-
mentations for other heart diseases (arrhythmia, congest-
ive heart failure, angina pectoris) might be due to lack of
awareness or underreporting due to non-specific symp-
toms [19]. Self-reports on medical conditions that are well
defined and easily diagnosed have a good agreement, in
contrast to conditions characterized by complex, non-spe-
cific symptoms [15].
Hypertension, hypercholesterolemia and diabetes are

important chronic diseases and risk factors for cardiac
events. Screening for such cardiovascular risk factors
could be obtained by self-reports of the target popu-
lation. Regardless of different methodologies and
study populations, there are common findings across
studies. For diabetes and hypertension, a good agree-
ment was demonstrated in many validation studies.
Health conditions requiring regular self-monitoring,
frequent interaction with the helthcare system or
medication might increase awareness and conse-
quently improve recall of the disease [2, 7, 13–15].
Accuracy for self-reported hypercholesterolemia was
find to be lower (kappa value 0.37) than that for
hypertension (kappa 0.61) and diabetes (kappa 0.76)
[20]. The results of our validation study correspond
approximately to these findings.

Table 4 Proportions of concordance and discordance between patients questionnaire and GP regarding specific prevalent
cardiovascular co-morbidities

Disease GPa, negative
P negative
(Agreement)

GP, positive
P positive
(Agreement)

GP negative
P positive
(Overreporters)

GP positive
P negative
(Underreporters)

Kappa CCRb

Diabetes mellitus 866 (86.3%) 93 (9.26%) 7 (0.70%) 38 (3.79%) 0.78 95.5%

Hypertension 492 (49.0%) 370 (36.9%) 53 (5.28%) 89 (8.86%) 0.71 85.9%

Thyroid functional disease 508 (50.5%) 315 (31.3%) 134 (13.3%) 49 (4.87%) 0.62 81.7%

COPD 839 (84.0%) 72 (7.21%) 51 (5.11%) 36 (3.61%) 0.57 91.3%

Hyper-Cholesteremia 395 (40.3% 294 (30.0%) 99 (10.1%) 193 (19.7%) 0.40 70.2%

Chronic kidney disease 905 (93.1%) 18 (1.90%) 18 (1.90%) 31 (3.20%) 0.40 95.0%
aGP general practitioners’ information
bCCR correct classification rate
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To assess their accuracy, self-reports can be compared
with medical records or information on specific diagnoses
provided by physicians. Limitations of medical records
may be inconsistent documentation standards or underre-
porting of pre-admission conditions. On the other hand,
diagnoses provided by physicians might be incomplete
due to missing information concerning earlier diseases di-
agnosed by a previous physician [7]. Furthermore, the pre-
cise wording in which the co-morbidity questions were
asked might be an important factor for agreement or
non-agreement between self-report questionnaire and
GPs information. The presented results might differ from
other validation studies, which have used a different man-
ner of data collection in their questionnaires. Finally, sev-
eral factors might influence the validity of self-reported
medical conditions. In our study, we found that younger
age and higher education were found to be associated with
greater total agreement. However, an influence of age and/
or education was detected in some [7, 19, 20], but not all
studies [6].
In summary, the accuracy of morbidity data from pa-

tient self-reports is determined by multiple factors in-
cluding patients’ characteristics, reporting methods, type
of diagnosis and presence of distinct disease criteria.
Furthermore, different comparison tools could impede
the comparability of published results [14].

Strengths and limitations
The present analysis of self-reported cardiac events
and cardiovascular risk factors is based on a large val-
idation sample of 3091 women. A representative sam-
ple of 73% (n = 2.261) responded to a detailed health
questionnaire-survey. Available data allowed for the
analysis of discrepancies between questionnaire data
and GP information, including age, time since cancer
diagnosis, socioeconomic status, and details of breast
cancer therapy.
However, it should be noted that the validation study it-

self is a reduction in sample size, which might be associ-
ated with a selection of patients. The PASSOS-Heart
study comprise 9.401 women (Fig. 1), being still alive at
the end of the observational period. Those who did not re-
spond to the questionnaire had less favorable staging with
significantly less frequent T0/T1 or N0 status compared
to the responding women. Furthermore, adjusting for age
at diagnosis, non-responders had a significantly lower pro-
portion of pre-existing cardiac comorbidity at the time of
diagnosis [5]. Furthermore, the women in our validation
sample are further selected for having given consent to re-
quest medical records from their GP. From 2.261 women
who participated in the questionnaire-survey, only 1316
(58.2%) gave consent to contact their respective GP. Pa-
tients who gave consent had chemotherapy less often
compared to patients who did not consent. Cardiotoxic

chemotherapy agents like anthracyclines have been identi-
fied as a potential cause of cardiovascular disease [4]. Fur-
thermore, women who gave consent to contact the GP
were younger at breast cancer diagnosis than those who
denied contact to a physician. The incidence of cardiac
disease increase with increasing age. Thus, regarding the
study sample considered for the validation study, a selec-
tion bias of women who are healthier cannot be excluded.
Furthermore, generalization of the study results might

be limited due the restriction to female breast cancer
survivors. It has been shown in a sample of population
residents that women had highger agreement for heart
failure and MI when comparing self-report question-
naires with medical records data [15]. On the other
hand, in a hospital-based study with patients diagnosed
with acute coronary syndrome, the agreement varied not
significantly by sex [19].
Another limitation of this validation study might be

that a missing response of a patient or GP regarding a
certain disease was coded the same as a confirmed ab-
sence of a disease. The rationale for this coding strategy
is that a missing response may result from both - incom-
plete information or from an active diagnostic process
where no signs of a disease were detected. Both possibil-
ities are indistinguishable in our data. Among the study
participants, we observed a total of 41 missing informa-
tion on cardiac events, in contrast to the GP, who con-
firmed a cardiac disease. Vice versa, for 29 missing
values from GPs, the breast patients specified a diagnosis
on cardiac disease. Due to the small numbers (n = 70/
1.212), we did not suppose a distortion of our results
due to misclassification.

Conclusions
Questionnaire-based, self-reported medical diagnoses
among female breast cancer survivors can provide suffi-
ciently valid data especially for conditions with pro-
nounced symptoms like stroke or myocardial infarction.
The agreement for cardiovascular risk factors was high-
est for diabetes and hypertension. However, information
bias should be considered for health conditions that
might require less monitoring, or are less defined by
acute events. Complex cardiac symptoms (e.g. angina
pectoris, congestive heart failure, ischemic heart disease)
are difficult to classify reliably in observational studies.
In order to reduce misclassification, it could be recom-
mended for questionnaire-based investigations to assess
whether patients ever had any cardiac or cardiovascular
condition. In summary, self-reporting of health condi-
tions is a useful assessment method to detect late car-
diac effects in breast cancer patients. A re-analysis of the
PASSOS-heart study on cardiac late events among
breast cancer patients confirmed the main results, and
were not affected by possible misclassification.
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