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Abstract
Background—Patient awareness of chronic diseases is low. Unawareness may represent poor
understanding of chronic illness and may be associated with poor outcomes in end-stage renal disease
(ESRD) patients.

Study Design—Concurrent, prospective national cohort study.

Setting & Participants—Incident hemodialysis and peritoneal dialysis patients enrolled in the
Choices for Healthy Outcomes In Caring for ESRD (CHOICE) Study and followed until 2004.

Predictor—Inaccurate patient self-report of eight comorbid diseases as compared to the medical
record.

Outcomes & Measurements—All-cause mortality was the primary outcome. Cox proportional
hazard models were used to assess the contribution of demographics and clinical measures in the
relation of inaccurate self-report to mortality.

Results—In 965 patients, the proportion of inaccurate self-reporters ranged from 3% for diabetes
mellitus to 35% for congestive heart failure. Generally, inaccurate self-reporters were older and had
more chronic diseases. A higher risk of death was found for inaccurate self-reporters of ischemic
heart disease (Hazard Ratio (HR) [95% CI] =1.34 [1.12 –1.59]; p=0.001), coronary intervention
(HR=1.46 [1.08 – 1.97]; p=0.01), and chronic obstructive pulmonary disease (COPD) (HR=1.40
[1.14–1.70]; p=0.001). The higher risk of death remained significant for COPD (HR=1.36 [1.11 –
1.66]; p=0.003) after adjustment for age, sex, and race. In patients receiving peritoneal dialysis, a
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higher risk of death (HR=2.06 [1.34 – 3.15]; p=0.001) was found for inaccurate self-reporters of
ischemic heart disease.

Limitations—Includes potential for residual confounding, medical record error, misclassification
of patient accuracy of self-report, and low inaccurate self-report of some chronic diseases, reducing
the power to measure associations.

Conclusions—Accuracy of self-report depends upon the specific comorbid disease. ESRD
patients, especially those receiving peritoneal dialysis, who inaccurately report heart disease may be
less aware of their chronic comorbid disease and may be at higher risk of mortality compared to those
who accurately report their comorbid disease.

Index words
End-stage renal disease (ESRD); mortality; self-report; awareness; comorbid disease; outcomes

Introduction
Awareness of a disease is the first step for a patient to acquire knowledge about a condition
and how it will impact their health. It is likely that awareness of a disease will lead to greater
understanding about its evaluation, course, treatment, and complications. Therefore, low
awareness and subsequently limited knowledge about a disease may contribute to ineffective
application of clinical recommendations and ultimately to poor outcomes. Awareness of
chronic diseases, such as diabetes mellitus, hypertension, and chronic kidney disease, is low
in both the general population(1–3) and selected populations(4–6).

End-stage renal disease (ESRD) patients experience a high level of chronic disease burden.
For incident dialysis patients, the prevalence of diabetes mellitus is as high as 50%, and in
those who survive one year after dialysis initiation this proportion increases to 66%.(7)
Cardiovascular disease and hypertension are also common, with nearly 40% of dialysis patients
with a diagnosis of coronary artery disease(8) and as many as 87–90% with hypertension.(9)
The mortality risk for dialysis patients is 10–20 times that of the general population(8) and a
likely factor is the high prevalence of these traditional cardiovascular risk factors, such as
hypertension and diabetes mellitus. Studies evaluating the association between low awareness
of chronic disease and specific clinical outcomes are limited.

We previously compared patients’ self-reports of comorbid disease to the medical record and
physician reports in patients at the start of dialysis.(10) The purpose of this study is to describe,
in a cohort of incident dialysis patients, the characteristics of patients who are aware of their
comorbid disease status compared to those who are unaware (i.e., accurate versus inaccurate
self-reporters) and to evaluate the association between inaccurate self-report and all-cause
mortality for eight comorbid diseases. We hypothesize that inaccurate self-reporters will have
a higher risk of death than accurate self-reporters.

METHODS
Study Design and Population

This was a concurrent, prospective cohort study with participants from the Choices for Healthy
Outcomes In Caring for ESRD (CHOICE) Study. CHOICE is a prospective study of incident
hemodialysis and peritoneal dialysis patients; complete details of the cohort design are
described elsewhere.(11) Briefly, 1041 patients were enrolled from October 1995 to June 1998
from 81 dialysis clinics located in 19 states throughout the United States and associated with
Dialysis Clinic Inc. (Nashville, TN), New Haven CAPD (New Haven, CT), or Saint Raphael’s
Hospital (New Haven, CT). Eligibility included initiation of chronic outpatient dialysis in the
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preceding three months prior to enrollment, ability to give informed consent, age 18 years or
greater, and English- or Spanish-speaking. Patients were enrolled at a median time of 45 days
after initiation of dialysis and 98% of the cohort was enrolled within four months of initiation
of dialysis. All patients provided informed consent and the Johns Hopkins University School
of Medicine Institutional Review Board and the review boards of each clinical unit approved
the CHOICE protocol.

Data Collection
Patient self-report—All patients completed a baseline questionnaire at enrollment that
provided demographic information, social history, and medical history. The patient’s self-
report of a disease was elicited by the question “Have you ever been told by a doctor that you
have (check all that apply)” and listed eight comorbid medical conditions: diabetes,
hypertension, congestive heart failure, ischemic heart disease (or heart attack), coronary
intervention (angioplasty or coronary artery bypass graft (CABG) surgery), cerebrovascular
disease, chronic obstructive pulmonary disease (COPD), or cancer (any location). The question
requested a positive response only, which was classified as the patient reporting positive
presence of that disease. A non-response was classified as a negative response. In order to
minimize misclassification, we excluded patients with less than 85% of the baseline
questionnaire completed.

Medical record diagnosis—The medical record diagnosis of comorbid disease was
obtained at enrollment using the Index of Co-Existent Disease (ICED).(12,13) Clinical
evidence as appropriate for each condition (Table 1) or report of a condition (past or present)
was sufficient for positive coding. Two trained research nurses abstracted the medical records
to determine the diagnoses. The ICED includes the Index of Disease Severity, a 116-item chart-
based review of 19 medical conditions, and the Index of Physical Impairment, an 11-item form
completed by the local nurse or technician. The interobserver reliability of the ICED scoring
was assessed by comparing the aforementioned process to the scoring of an experienced
nephrologist in the Mortality and Morbidity in Hemodialysis Patients (MMHD) Study and
resulted in a kappa statistic of 0.77.(13)

Agreement between Self-Report and Medical Record
Agreement between self-report of a disease and the medical record or clinical evaluation
represents awareness of disease.(1,14) Agreement may be a characteristic of the patient that
predicts important information about the clinical status of that patient. Here, we defined an
accurate self-report as a self-report that agreed with the medical record, and discordance
between the self-report and the medical record was defined as an inaccurate self-report.

Covariates and Outcome
Patient characteristics, including age, sex, race, and date of initial dialysis were obtained from
the Center for Medicare & Medicaid Services medical evidence form (Form 2728). The
CHOICE baseline questionnaire provided information about education level and smoking
status. Date of death was determined from clinic report information, the Center for Medicare
and Medicaid Services, and the National Death Index. Baseline laboratory data included
repeated measures of albumin. The average of the values in the 3 months surrounding
enrollment in the study was considered the baseline albumin level. High-sensitivity C-reactive
protein was performed on all patients with frozen serum available in the CHOICE specimen
bank.
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Statistical Analysis
Descriptive statistics of the total study population were performed. For each comorbid disease,
the inaccurate and accurate reporters were evaluated by non-parametric Kaplan-Meier
estimates to describe cumulative mortality. The log-rank test was used to test for statistically
significant differences between these two groups. Unadjusted and adjusted Cox proportional
hazards regression models were applied to describe inaccurate self-report and its association
with the risk of death. Survival time was calculated from the date of enrollment in the cohort
until death or until the last date of available follow-up data (December 31, 2004) when the
patient was censored if they were alive. Patients were also censored if they received a kidney
transplant. There were no losses to follow-up in this cohort. Adjusted Cox proportional hazards
regression analysis included demographic variables known to predict mortality in ESRD
patients, including age, sex and race. This was followed by the addition of the number of
comorbid conditions representing overall severity of disease.(15) To account for
nonindependence of clinical practice, stratification by clinic site was applied in all models.
(16) For all Cox proportional hazard analyses, there was no evidence of collinearity among the
covariates, and Schoenfeld residual analyses showed the proportionality assumption was not
violated (p>0.3 for all) for any comorbid disease except hypertension (p=0.02). Subgroup
analyses by dialysis modality were also performed and p-values for interaction were
determined to evaluate evidence of effect modification.

All statistical analyses were performed using Stata 8.0 software (Stata Corp., College Station,
Texas). P-values of <0.05 were considered statistically significant; additionally, results that
were statistically significant after adjustment by the Bonferroni method, to account for possible
effects of multiple comparisons, are also presented as sensitivity analyses [threshold p=(0.05/8
comparisons)= 0.006].

Results
Study Population

Of the 1041 patients enrolled in the CHOICE cohort study, 965 (93%) patients completed ≥85%
of the baseline questionnaire and were included in this study. The only statistically significant
differences between the study population and those patients excluded from the total CHOICE
cohort was the proportion of patients receiving peritoneal dialysis, which was higher (>50%)
in the excluded patients (p<0.001). Missing data were minimal ranging from 0%–2.7%.

Characteristics of Inaccurate and Accurate Self-Reporters
Overall, the average age was 58 years and a majority of patients were male; two-thirds were
white and 28% were African American (Table 2). Seventy percent of the patients completed
education at least through high school. Clinical measures showed that the mean number of
comorbid chronic diseases was 5.5 at baseline. Hemodialysis was the modality received by
three-quarters of patients.

The prevalence of the eight comorbid conditions ranged from 10% for cancer to 96% for
hypertension (Table 2). The proportion of inaccurate self-reporters ranged from 3% for diabetes
mellitus to 35% for congestive heart failure (Table 2).

For all eight chronic diseases the inaccurate self-reporters were older by 4–7 years than the
accurate self-reporters (p<0.005), although this was not statistically significant in patients with
diabetes (p=0.1). Similarly, the total number of and severity of baseline comorbid diseases was
higher for inaccurate patients compared to accurate patients for all diseases, except
hypertension.
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Inaccurate self-reporters of congestive heart failure were more likely to be African American
and less likely to have at least a high school education. The inaccurate reporters of coronary
intervention were significantly more likely to be male and less likely to have at least a high
school education.

For congestive heart failure, cerebrovascular disease, and COPD, inaccurate reporters were
more likely to be receiving hemodialysis rather than peritoneal dialysis, compared to accurate
self-reporters. No significant differences were found for baseline serum albumin measurements
for any of the comorbid diseases. With Bonferroni adjustment, the severity of the Index of
Coexistent disease (ICED) score was no longer statistically significantly different between
accurate and inaccurate reporters for all diseases, except cerebrovascular disease.

Mortality Risk for Inaccurate and Accurate Self-Reporters
Through 2004, there were 603 deaths (62.5%), 207 patients (21.5%) received a kidney
transplant and 155 (16%) were administratively censored because of either change of dialysis
location to a non-study site or request for withdrawal from the CHOICE study.

There was no statistically significant difference in the cumulative mortality for inaccurate
compared to accurate self-reporters of diabetes, hypertension, cerebrovascular disease, or
cancer (Figure 1). For cardiovascular comorbid diseases, estimates of cumulative mortality
showed that the risk of death was higher for inaccurate reporters of ischemic heart disease (log-
rank p<0.001), coronary intervention (log-rank p=0.01), and chronic obstructive pulmonary
disease (log-rank p<0.001) but was not significant for congestive heart failure (Figure 1).
Unadjusted Cox proportional hazards models for each of the eight comorbid diseases
correspondingly showed statistically significantly higher risks of mortality for inaccurate self-
reporters of ischemic heart disease (p<0.005), coronary intervention (p=0.01), and COPD
(p<0.005) (Table 3). The hazard ratios for inaccurate reporters of diabetes (Hazard Ratio [HR]
=1.30), cerebrovascular disease (HR=1.18), and cancer (HR=1.11) also suggested a higher risk
of death; however, these were not statistically significant.

After adjustment for age, sex and race, there was still a statistically significant higher risk of
death for inaccurate reporters of COPD (HR=1.36; p=0.003). After adjustment for
demographic variables and the number of comorbid diseases, there were no significant
differences in the mortality risk between inaccurate and accurate reporters for any of the eight
comorbid diseases, although the risk for coronary intervention (HR=1.08) and COPD
(HR=1.14) remained elevated. Analyses with models incorporating the ICED measure rather
than the number or comorbid diseases, baseline serum albumin, baseline C-reactive protein,
and educational level yielded similar results (data not shown). With Bonferroni adjustment,
the results remained statistically significant except for those for coronary intervention.

Subgroup Analyses—Hemodialysis patients who inaccurately reported ischemic heart
disease compared to those who accurately reported their disease had an 18% higher risk of
death, although this was not statistically significant (Table 4). However, in peritoneal dialysis
patients who inaccurately reported ischemic heart disease there was a 157% higher risk of death
(p<0.001); the p-value for interaction was equal to 0.004. Adjusted analysis for age, sex, and
race, found that for peritoneal dialysis patients, there was still a higher risk of death for
inaccurate reporters compared to accurate reporters (HR=2.06; p=0.001). Similarly, for
congestive heart failure, the risk of mortality in peritoneal dialysis inaccurate reporters was
high and significantly different from that of inaccurate reporters in hemodialysis patients (p-
interaction=0.01). After adjustment for demographic variables there was no longer a significant
difference between inaccurate and accurate reporters of congestive heart failure for either type
of dialysis modality. With Bonferroni adjustment, the association of awareness of ischemic
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heart disease with mortality was still statistically significant. The risk of death by accuracy
reporting did not differ by dialysis modality for any of the other comorbid diseases.

Discussion
In this national prospective cohort study of ESRD patients receiving dialysis, we found a high
proportion of inaccurate self-report of several common chronic comorbid diseases, including
cardiovascular disease. Importantly, we found a higher risk of death from any cause, in dialysis
patients who inaccurately reported prevalent ischemic heart disease, coronary intervention, or
chronic obstructive pulmonary disease compared with those who accurately reported their
disease. This risk persisted for COPD and coronary intervention even after adjustment for
demographic and clinical variables, although the risks were attenuated and no longer
statistically significant. Peritoneal dialysis patients who inaccurately reported ischemic heart
disease had a risk of death that was 2-fold higher than those who accurately reported their
disease. To our knowledge, the association between inaccurate self-report of specific comorbid
diseases and mortality has not been previously described in the ESRD population.

Characteristics of inaccurate self-reporters may identify patients who are at high risk for having
disease but may not be aware of the implications of that disease or understand therapeutic
recommendations. We found that, for many chronic diseases, inaccurate reporting was
associated with older age. Previous studies have suggested that older age is associated with
more accurate reporting of heart disease and hypertension(17,18), with speculation that older
patients are more aware of their health status and this results in improved accuracy of reporting.
However, in the medically complex kidney disease population, this is not consistent with our
findings. Other selected populations of the elderly have demonstrated that older age is
associated with poor agreement between self-report and the medical record.(19,20) We also
have shown that for most diseases we evaluated inaccurate reporting was associated with either
a greater number of comorbid diseases or a higher level of severity of disease. It may be that
patients who are older, who also have been diagnosed with an average of five comorbid
diseases, have a difficult time maintaining the broad knowledge base required to communicate
these diverse conditions.

Fewer years of education was associated with inaccurate reporting of congestive heart failure.
This condition may not always be associated with concrete diagnostic information. Therefore,
less education may impair the understanding of the diagnosis and its varying presentations by
the patient. Education has been found previously to be associated with inaccurate reporting for
hypercholesterolemia(21), fractures(22), and comorbid diseases including heart failure,
diabetes, ischemic heart disease, and cerebrovascular disease.(23) More specific testing of a
patient’s general knowledge level, including health literacy, is needed to further clarify the
relationship between adult learning capacity and inaccurate self-report of chronic diseases.

Peritoneal dialysis patients are a selected population who are often thought to be more likely
to have a higher educational level and possibly more knowledge about their kidney disease.
(24) In our study, for the diagnoses of congestive heart failure, cerebrovascular disease, and
chronic obstructive pulmonary disease, inaccurate reporting was found to be associated with
a lower proportion of peritoneal dialysis patients. Peritoneal dialysis patients were found to be
more accurate self-reporters of some chronic diseases, which may represent more awareness
and disease knowledge.

Our findings suggest that inaccurate self-report, or low awareness of chronic disease, may be
associated with an increased risk of death by as much as 46% for coronary intervention, 34%
for ischemic heart disease, and 40% for COPD. Lack of awareness and knowledge about these
complex diagnoses may lead to ineffective application of health care provider
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recommendations, lower participation in daily self-management activities, and subsequently
poor outcomes. There may also be other confounding variables that affect this relationship.
Adjustment for demographic variables attenuates the relationship for ischemic heart disease
and coronary intervention, but not for COPD. It may be that those patients who are older, have
the most complex and severe combination of chronic comorbid diseases and are more likely
to report inaccurately their disease status and also are at the highest risk of mortality. However,
further adjustment for overall burden of chronic disease attenuated the hazard ratio, yet
inaccurate reporting of these conditions remained positively, but not statistically significantly
associated with a greater risk of death. These findings indicate that at least for selected
comorbid diseases inaccurate self-report, or possible lack of disease awareness, may be
associated with mortality. In turn, mortality may possibly be reduced by improving awareness
of disease through directed patient education programs aimed to increase effective patient self-
management or self-advocacy including interpretation and reporting of disease symptoms
requiring medical attention.(25)

Awareness of ischemic heart disease may be of particular importance for patients who receive
peritoneal dialysis. We found that even after adjusting for age and other demographic variables,
that peritoneal dialysis patients who inaccurately report ischemic heart disease had a 2-fold
higher risk of mortality compared to accurate self-reporters, while no difference was found
among hemodialysis patients. As discussed previously, peritoneal dialysis patients are often
thought to be more knowledgeable about their disease state. Inaccurate self-reporters may not
have been adequately educated about their disease, or did not understand information they have
received about their diagnosis. This may have been due to coexisting disease, such as cognitive
impairment. Additionally, peritoneal dialysis may be selected as a dialysis modality when
hemodynamic instability, often a result of cardiovascular disease, is present. There may be a
subset of peritoneal dialysis patients who are recommended this modality because of clinical
reasons and are not representative of the more common patient-directed choice of modality.
Therefore, those patients who receive peritoneal dialysis, but are inaccurate self-reporters of
heart disease, may be an easily identifiable sub-group that may benefit from additional patient
education.

There are several limitations to our study. The definition of self-report in this study depended
upon a baseline questionnaire that used disease terms, such as ‘chronic obstructive pulmonary
disease’, that may have been less recognized by patients than common language, such as ‘lung
disease’. The agreement between self-report and the medical record is similar to that found in
other studies using a variety of terms to describe lung disease.(19,20,26–29) However, it is
possible that if the term used were not recognized then a patient may be misclassified as
inaccurate, when they actually were aware of their comorbid disease. Given the structure of
the survey question it is less likely that an inaccurate patient would be misclassified as accurate.
Although the misclassification is likely differential between inaccurate and accurate self-
reporters, we hypothesized that accurate self-report would be associated with a lower risk of
mortality and therefore, if patients were misclassified as inaccurate this would likely bias the
result toward the null. The relationship between self-report accuracy and mortality may also
be explained by residual confounding. There may be patient characteristics or disease severity
that we are not able to capture in our analysis. However, models that included clinical markers
(serum albumin, serum baseline C-reactive protein) did not substantially affect the described
relationships. Previous studies have demonstrated that the medical record itself may have a
substantial number of errors.(30–32) Because we use the medical record as the “gold standard”
to which we compare self-report, it is possible that this assessment also has error. For some of
the diseases the sample size of the inaccurate reporters was small which may have contributed
to the lack of associations due to a lack of power to measure a difference between the inaccurate
and accurate self-reporters. Finally, additional studies using this methodology of comparing
self-report to the medical record to identify inaccurate and accurate self-reporters and then
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evaluating for associations with clinical outcomes, such as death, are needed for comparison
and validation.

In summary, for ESRD patients, the accuracy of self-report is dependent upon the specific
comorbid disease, and the characteristics of the patient, including their overall burden of illness.
This nationally representative study of incident dialysis ESRD patients demonstrates that those
who inaccurately report ischemic heart disease, coronary intervention, and chronic obstructive
pulmonary disease may be at a higher risk of mortality compared to patients who accurately
report their disease. There is a very high risk of death specifically in peritoneal dialysis patients
inaccurately reporting ischemic heart disease. Identification of low awareness of a patient by
inaccurate self-report is a rapid, inexpensive evaluation tool for clinicians. Patients with low
awareness of disease are an identifiable target population for directed educational interventions
that may reduce their overall risk of death. Patient education programs using diverse strategies
to increase awareness and knowledge of chronic diseases have shown success at improving
clinical outcomes.(33) For example, in patients with diabetes, participation in education
programs have shown an associated reduction in glycosylated hemoglobin and improved
systolic blood pressure.(33,34) This suggests that interventions aimed to improve patient
awareness and knowledge about chronic comorbid diseases may have important beneficial
effects on clinical outcomes. It will be important to evaluate in future studies the effect of
educational interventions on the mortality risk in inaccurate self-reporting kidney disease
patients.
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Figure 1. Kaplan-Meier cumulative mortality for inaccurate compared to accurate self-report of
eight chronic comorbid diseases in dialysis patients
HTN= Hypertension
IHD= Ischemic heart disease
CHF=Congestive heart failure
CI=Coronary intervention
CVA=Cerebrovascular disease
COPD=Chronic obstructive pulmonary disease
[Note: Each definition label is placed below its corresponding Kaplan-Meier figure]

Cavanaugh et al. Page 11

Am J Kidney Dis. Author manuscript; available in PMC 2009 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Cavanaugh et al. Page 12

Table 1
Comorbid chronic disease definitions for self-report and medical record

Disease Medical record definition
Diabetes Diagnosis of diabetes (controlled or uncontrolled)

Requires oral medication and/or insulin
Hypertension Diagnosis of hypertension

Requires anti-hypertensive medications
Ischemic heart disease Diagnosis of coronary artery disease

Any history of myocardial infarction
Congestive heart failure Diagnosis of congestive heart failure or pulmonary edema (pre- or post-dialysis)
Angioplasty or heart bypass surgery Coronary angioplasty or Coronary artery bypass graft (surgery)
Cerebrovascular disease Diagnosis of cerebrovascular disease

Multiple transient ischemic attacks in the past year
Chronic obstructive pulmonary disease Diagnosis of chronic obstructive pulmonary disease, or asthma

Requiring pulmonary disease medication
Cancer Any history of malignancy including current malignancy of any location
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Table 3
Cox proportional hazards models for mortality comparing inaccurate to accurate self-reporters of chronic disease.

Disease Unadjusted Adjusted

Model (A) Demographics (B) + Number of diseases
Hazard Ratio [95% Confidence Interval]

Diabetes 1.30 [0.80, 2.09] 1.08 [0.67, 1.75] 0.93 [0.57, 1.51]
Hypertension 0.99 [0.80, 1.22] 0.85 [0.68, 1.05] 0.86 [0.69, 1.07]
Ischemic heart disease 1.34 [1.12, 1.59]† 1.06 [0.88, 1.26] 0.88 [0.74, 1.06]
Congestive heart failure 1.04 [0.86, 1.25] 1.02 [0.85, 1.24] 0.90 [0.74, 1.09]
Coronary intervention 1.46 [1.08, 1.97]* 1.25 [0.92, 1.70] 1.08 [0.79, 1.47]
Cerebrovascular disease 1.18 [0.91, 1.52] 1.00 [0.77, 1.29] 0.82 [0.63, 1.06]
Chronic obstructive pulmonary
disease

1.40 [1.14, 1.70]† 1.36 [1.11, 1.66]† 1.14 [0.92, 1.41]

Cancer 1.11 [0.80, 1.53] 1.01 [0.73, 1.41] 1.01 [0.73, 1.41]
Models: (A) Demographics (age, sex, race); (B) Model A and number of comorbid diseases.

†
p<0.005;

*
p=0.01
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