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Abstract

PURPOSE—We examined the degree of over- and under-reporting of cardiovascular diseases
(CVvDs) among female breast cancer survivors comparing self-reports to diagnostic codes from the
Danish National Patient Register (NPR).
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METHODS—The study comprised 357 Danish breast cancer patients from the WECARE Study
who completed a telephone interview concerning CVDs. Disease diagnoses for these women were
obtained from the NPR. Agreement was calculated as the number of diagnoses that were both self-
reported and in the NPR divided by 1) number of self-reported diagnoses (over-reporting) or 2)
number of diagnoses in the NPR (under-reporting).

RESULTS—In total, 68 women reported 96 specific cardiovascular outcomes of which 56 (58%)
were found in the NPR. Ninety cardiovascular diagnoses were found in the NPR of which 56
(62%) were specifically reported at the interview. There was 80% agreement as to the occurrence
of a cardiovascular diagnosis overall. Of 289 women reporting no CVD, 273 (94%) had no
diagnoses in the NPR.

CONCLUSIONS—Breast cancer survivors seem to report absence of CVD accurately, but they
both over-report and under-report specific cardiovascular diagnoses. Using a broader definition of
CVDs improves the agreement between self-reported and NPR data.

IMPLICATIONS FOR CANCER SURVIVORS—Determining how cancer treatments affect the
risk of cardiovascular morbidities is essential and the development of high quality methods for
collecting such data is critical. While self-reported data are adequate for assessing the presence of
any CVD condition, medical record review will yield higher quality data on specific CVD
conditions.

INTRODUCTION

Disease outcomes are often assessed by self-report in epidemiological studies. An
assessment of the quality of such self-reported data is important for conclusions obtained
from the findings. Several factors are likely to influence the accuracy and validity of the self-
reported diagnoses such as characteristics of the population interviewed (sex, age and
educational level), communication between patient and physician, data collection methods
(e.g., interview or self-administered questionnaire and wording of the questions) and type of
diagnosis (severity, chronicity and presence of distinct disease criteria).

Alternative sources for identifying disease outcomes for such studies are nationwide or
regional administrative databases with diagnostic information. Except for type of diagnosis,
these data are independent of the factors influencing self-reports mentioned above; however,
accuracy and validity are likely to depend on factors such as coding practices, inclusion rules
and completeness of ascertainment.

In previous validation studies self-reported diagnoses of cardiovascular disease (CVD) have
been compared either to medical records alone [1-7], administrative database diagnoses
alone [8-12] or both medical records and administrative data [13, 14]. The overall
conclusion drawn from these studies is that study participants tend to over-report CVDs [1-
14], whereas the accuracy of reporting the absence of these conditions appears to be high [8—
13].

No validation studies comparable to those described above have been carried out for breast
cancer patients. Growing research in cancer survivorship and late-effects of cancer therapies
have elevated interest in the collection of information on non-cancer conditions in cancer
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survivors. It is essential to improve methods for collecting such data. In the current report,
we compare CVDs reported by Danish breast cancer patients in the Women’s Environmental
Cancer and Radiation Epidemiology (WECARE) Study with their diagnoses recorded in the
Danish National Patient Register (NPR).

METHODS

Study population

The WECARE Study includes as cases, women diagnosed with contralateral breast cancer
and as controls, women diagnosed with unilateral breast cancer, who are from the United
States, Canada or Denmark and who had their first breast cancer diagnosis before age 55
years during the years 1985-2008. Cases had their contralateral breast cancer diagnosis
during 1986-2011 [15]. The participants were recruited in two phases during 2000-2004
and 2009-2012. In 2014, information on CVDs was collected from WECARE participants
to study late-effects following breast cancer treatment.

Women included in the present study were WECARE participants from Denmark. Of the
735 Danish WECARE participants, 562 (76%) were alive in 2014 and were re-contacted
concerning participation in the CVD study. Subsequently, 357 (64%) of the contacted
women agreed to participate in a telephone interview concerning CVDs and related
conditions. The women were asked to report CVDs by responding to the following question
“Have you ever been told by a doctor that you had ....?". If they responded “Yes”, the next
question was “How old were you when this first occurred?” For angina pectoris and irregular
heartbeat, it was required that the condition had been treated (Online Resource, Figure 1).
Show cards listing the CVDs were mailed to the participants to assist them during the
telephone interview. The interviewer also asked the participants to report the type of health
care facility where they were diagnosed with CVD.

Danish National Patient Register (NPR)

We used the Danish NPR, a nationwide health Register that includes diagnoses from in-
patient hospitalizations since 1977 and outpatient visits since 1995, as a source of validation
data [16]. Diagnoses in the NPR have been coded according to a Danish version of the
International Classification of Diseases version 8 (ICD-8) during 1977-1993 and version 10
(ICD-10) since 1994. We used the personal identification number to link each study
participant to the NPR to obtain CVD diagnoses.

We restricted the validation to CVDs that are likely referred to a hospital department:
cardiomyopathy or congestive heart failure, myocardial infarction, coronary heart disease,
angina pectoris, irregular heartbeat, pericarditis or pericardial constriction, valvular diseases
and blood clots. For each of these conditions, we identified the corresponding ICD-8 and
ICD-10 codes (Online Resource, Table 1).

Assessment of accuracy of self-reported CVD conditions

Our objective was to evaluate the extent of agreement by assessing both over-reporting and
under-reporting of CVD conditions. First, for each CVD reported by the women, we
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searched for the corresponding ICD codes in the NPR. We estimated the degree of over-
reporting as the proportion of diagnoses reported in the interview that were also found in the
NPR (the number of diagnoses both at interview and in the NPR divided by the number of
diagnoses at interview x 100) [1]. We also calculated the following percentages of self-
reported diagnoses for which the participant had: 1) another cardiovascular diagnosis in the
NPR, 2) the participant had consulted a specialist clinic in relation to the CVD, 3) self-
reported diagnosis before 1995, and 4) none of these applied. For women having self-
reported diagnoses in the latter category, we searched for any unspecified cardiac and other
non-cardiovascular diagnoses occurring in the NPR around the same time as the self-
reported event.

Next, we used the NPR as the primary source of CVD diagnosis information and
subsequently looked in the self-reported CVD diagnosis data to assess the degree of under-
reporting, estimated as the proportion of diagnoses in the NPR that were also reported in the
interview (the number of diagnoses both at interview and in the NPR divided by the number
of diagnoses in the NPR x 100) [1]. We also calculated the percentages of diagnoses in the
NPR for which the participant had reported 1) another CVD, or 2) no CVD. To assess the
validity of absence of self-reporting, the number of women in the latter category was also
divided by the total number of women not reporting any CVD during the interview x 100.

RESULTS

The mean age at interview of the 357 women included in the study was 67 years (range 44—
81). Thirty-three percent of women were 70 years or older at the time of the interview (Table
1). Of the 357 women, 68 (19%) reported at least one CVD diagnosis. Forty-four (65%) of
these 68 women reported only one CVD diagnosis, 21 (31%) reported two such diagnoses,
while three (4%) women reported three or four diagnoses.

The 68 women reported 96 CVD diagnoses, and the same diagnosis was found in the NPR
for 56 (58%) reported diagnoses (Table 2). Another 17 (18%) diagnoses were within the
investigated spectrum of CVDs. There were 11 (11%) self-reported diagnoses not identified
in the NPR for which the woman had reported consulting a specialist. These diagnoses are
not captured by the NPR. Two women reported having been diagnosed before 1995 when
outpatient visits were not included in the NPR. For the remaining 10 (10%) diagnoses
reported by 9 women, we found no obvious explanation for why the diagnosis was not in the
NPR (Table 2). Of these, three women had been hospitalized for suspicion of unspecified
cardiac disease and two for an illness not further specified. The CVDs were reported to be
diagnosed before the breast cancer diagnosis in six women (five with irregular heart beat and
one with valvular disease). Omitting these women from Table 2 did not change the pattern
described above. The distributions for total number of self-reported diagnoses did not differ
considerably by time between CVD diagnosis and interview (Table 2).

Among the 357 women, a total of 90 cardiovascular diagnoses were found in the NPR (Table
3). Of these diagnoses, 56 (62%) were reported at the interview, while 17 (19%) were
reported as another cardiovascular condition during the interview, and 17 (19%) were not
reported at all. Notably, of six women who had a diagnosis of cardiomyopathy or congestive
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heart failure in the NPR, only one reported such a diagnosis, whereas five reported another
CVD. Of CVDs in the NPR more than 10 years before the interview, 37% were not reported
by the women, while the corresponding percentages for CVDs 5-9 years and 1-4 years
before the interview were 15% and 13%, respectively. Sixteen (6%) of the 289 participants
who reported no cardiovascular events had at least one such diagnosis in the NPR. Thus,
94% reported accurately no history of cardiovascular diagnoses. These 16 women had 17
(19%) CVDs in the NPR (Table 3).

DISCUSSION

Among breast cancer survivors, the overall agreement between self-reported and NPR-based
CVDs was about 60%, while the agreement increased to about 80%, if CVDs were
considered as a combined category. Furthermore, we found high accuracy (94%) for
reporting the absence of CVD.

Previous studies using electronic diagnostic codes as the validation source [8-12] or both
diagnostic codes and medical records [13] have, in general, found that study participants
tend to over-report. Most studies using medical records as the validation source show a
similar picture [4-7], though not all [2, 3]. This tendency towards over-reporting was seen
despite differences in characteristics of the study populations, data collection methods
(mailed questionnaire versus phone interview and wording of questions), or data sources
used for validation.

Previous studies comparing self-reports of CVDs to either hospital registry data [9], medical
records data [2, 4, 6, 7] or both [13, 14] have found that self-reported CVDs not verified by
the validation source are often associated with a positive history of other related CVDs.
Likewise, we observed that when the specific self-reported diagnosis could not be found in
the NPR, other CVDs were often found in the NPR. In addition, among the participants for
whom we found no explanation for the absence of a CVD in the NPR, approximately half
had been hospitalized for observation of an unspecified cardiac disease or other condition
suggesting that sometimes a definite cardiac diagnosis is difficult for clinicians to reach. The
reason for the lack of agreement between self-reported and NPR-based cardiovascular
diagnoses may be a combination of unclear or unspecific diagnostic criteria and closely
related symptoms of CVDs. Barr et al. [13] suggested that combining closely related cardiac
diseases such as myocardial infarction and angina pectoris may increase validity of self-
report. Based on our findings, we suggest that the combined category should be even broader
— perhaps just capturing whether the study participants ever had a cardiovascular medical
problem. If specific CVDs are of particular interest, self-reports would necessitate medical
records review to increase accuracy.

In line with our findings, previous studies have consistently shown high accuracy of recall
for participants who did not report a CVD [3, 8-13]. Thus, self-reports are quite useful in
determining study eligibility by excluding study participants with prevalent disease. Most
previous studies [9, 11-13], although not all [10], have reported a high sensitivity, i.e., a low
degree of unreported events. A Canadian study showed a sensitivity of 0.77 for self-reported
acute myocardial infarction, whereas the sensitivity for congestive heart failure was only
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0.26 (8). In our study, only one case of cardiomyopathy or congestive heart failure was self-
reported out of six cases found in the NPR. The authors of the Canadian study argued that
the under-reporting of heart failure could be caused by nonspecific symptoms related to the
disease, whereas administrative data may be more likely to identify chronic diseases
requiring ongoing contact with the healthcare system. When using the NPR as the primary
data source for validation, we observed that if the specific diagnosis identified in the NPR
was unreported by the participant, she often reported another CVD within the spectrum
investigated. Our study further showed that under-reporting decreased by recency of the
diagnosis. Thus, combining diagnoses and restricting to recent diagnoses could also reduce
under-reporting.

Strengths of our study include the wide spectrum of CVD diagnoses for assessment of over-
and under-reporting. Also, we had the ability to search for diagnoses outside the spectrum of
CVDs to identify nonspecific diagnoses. Limitations of our study include the small number
of self-reported CVDs which prevented us from calculating Kappa statistics [8]. Moreover,
we had no true gold standard such as medical records that could have been used to determine
whether self-reported or NPR-based information was more accurate. Finally, the study
participants represent a selected group of breast cancer survivors, and this may limit the
generalization of findings.

CONCLUSIONS

Self-reports of the absence of cardiovascular conditions seem to be accurate among female
breast cancer survivors. Complex diagnostic criteria and closely related symptoms for CVDs
make it difficult for patients to report specific diagnoses accurately. Therefore, our findings
suggest that future epidemiological studies using questionnaire-based information should
combine specific CVDs to capture whether the study participants ever had a cardiovascular
condition. Studies with interest in specific diagnoses should verify self-reports using data
from medical records.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Characteristics of the 357 Danish Breast Cancer Patients from the WECARE Study Included in the Validation

Study of Cardiovascular Diseases

Characteristics N %
Ageat interview (years)
40-49 3 1
50-59 48 14
60-69 187 52
=70 119 33
Ageat first breast cancer diagnosis (years)
<40 59 16
40-44 113 32
45-49 121 34
50-54 64 18
Calendar-year of first breast cancer diagnosis
1985-89 110 31
1990-94 139 39
1995-99 98 27
2000-04 10 3
Years of education
<12 127 36
13-16 154 43
217 76 21
Case-control statusin WECARE Study
Case (contralateral breast cancer) 128 36
Control (unilateral breast cancer) 229 64
Number of cardiovascular self-reported events?
None 289 81
At least one 68 19
1 44
2 21
3 2
4 1

a. . . . . - . . . -
Defined as cardiomyopathy or congestive heart failure, myocardial infarction, coronary heart disease, angina pectoris, irregular heartbeat,

pericarditis or pericardial constriction, valvular diseases and blood clots.
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Cardiovascular Disease Diagnoses in the Danish National Patient Register Compared to the Self-reported
Cardiovascular Diagnoses among the 357 Danish Breast Cancer Patients from the WECARE Study Included

in the Validation Study

Cardiovascular diagnoses National Patient Register Self-report No self-report
Other cardiovascular
Same diagnosis diagnosis
N (%) N (%) N (%) N (%)

Cardiomyopathy or congestive heart failure 6 1(17) 5 0
Myocardial infarction 2 2 (100) 0 0
Coronary heart disease 8 4 (50) 3 1
Angina pectoris 15 7(47) 3 5
Irregular heartbeat 29 20 (69) 4 5
Pericarditis or pericardial constriction 2 2 (100) 0 0
Valvular diseases 11 8(73) 2 1
Blood clots 17 12 (71) 0 5
Total number of diagnoses N (%) 90 (100) 56 (62) 17 (19) 17 (19)
Total number of patientsN (%) 65 (100) 46 (70) 15(23) 16 (25)
Time between cardiovascular diseasein the
National Patient Register and interview,
years

1-4 37 (100) 24 (65) 8(22) 5 (13)

5-9 34 (100) 23 (67) 6 (18) 5(15)

210 19 (100) 9 (47) 3(16) 7(37)

*
Numbers do not add up to total number of patients due to overlap.
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