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Abstract
OBJECTIVE—Observational studies can avoid biases by blinding medical records to
characteristics of interest prior to outcomes adjudication. However, blinding is costly. We assessed
the effect of blinding race and geography on outcomes ascertainment.

STUDY DESIGN AND SETTING—The REasons for Geographic And Racial Differences in
Stroke-Myocardial Infarction (REGARDS-MI) Study is an ancillary study to the REGARDS
national prospective cohort study including 30,228 participants. The primary characteristics of
interest are race and geography, and the prespecified acceptable agreement rate between
adjudicators is set at > 80%. We selected 116 suspected cardiovascular events that underwent
adjudication with usual blinding. At least 3 months later, cases were readjudicated without
blinding race and geographic location of the patient. We assessed differences in outcomes
ascertainment using Cohen s κ statistic and agreement rates.

RESULTS—Agreement between the blinded and unblinded reviews was good to excellent for all
four outcomes. κ statistics were 0.80 (chest pain), 0.85 (heart failure), 0.86 (revascularization) and
0.74 (MI) (p<0.0001 for all). Within each outcome, agreement rates were similar for race and
geographic groups (agreement 83–100%).

CONCLUSION—In observational studies, blinding medical record review for outcomes
ascertainment for some types of patient characteristics may be an unwarranted expense.
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Introduction
Unbiased outcomes assessment is an important objective in observational research studies.
Knowing the predictor status of participants at the time of outcomes assessment could
introduce biases that are often subconscious [1]. Blinding investigators to the primary
predictors of interest can avoid introducing such biases [2].
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However, when predictors relate to patient characteristics that are ubiquitous in hospital
records used to detect outcomes, considerable resources may be required to achieve
adequate blinding. Two such characteristics are race and geography. In fact, some studies
with a strong interest in racial differences have not blinded to characteristics such as race,
for example, the Women s Health Initiative [3–5] and the Translating Research Into Action
for Diabetes study [6,7]. Empiric studies that have evaluated biases introduced by unblinded
endpoint reviews have not been reported to our knowledge, but such knowledge could guide
resource utilization decisions.

We report the agreement between blinded and unblinded medical record review for
cardiovascular outcomes ascertainment in a large, prospective cohort study whose main
predictors of interest are race and geography.

Methods
The REasons for Geographic And Racial Differences in Stroke-Myocardial Infarction
(REGARDS-MI) Study is an ancillary study to the REGARDS national cohort study, and is
following 30,228 African Americans and European Americans prospectively for
cardiovascular events. Details of the study are described elsewhere [8]. Briefly, recruitment
was conducted from 2003–2007 using commercially available lists and a combination of
mail and telephone contact to recruit English-speaking, community-dwelling adults aged 45
and older living in the 48 contiguous US. By design, half of the sample was recruited from
the 8 Stroke Belt states (North Carolina, South Carolina, Georgia, Tennessee, Mississippi,
Alabama, Louisiana and Arkansas). Baseline data collection included telephone surveys and
in-home exams, and living participants are telephoned every 6 months and asked if they
were hospitalized for a stroke or a heart-related condition. Medical records are then retrieved
for hospitalized chest pain, MI, revascularization and heart failure. The study was approved
by the Institutional Review Board of the University of Alabama at Birmingham.

Endpoint ascertainment is modeled on other studies including the Look Ahead Study [9],
Women s Health Initiative [3], the Atherosclerosis Risk in Communities Study [10] and the
Multi-Ethnic Study of Atherosclerosis [11]. Each potential event is reviewed independently
by 2 experts, and disagreements are resolved by consensus by committee. If individual
adjudicator agreement with the final outcome falls below 80%, retraining is undertaken.
Adjudication uses a standardized approach, and at the time of this study, the team had been
calibrated so that agreement rates had been >80% for each of the 8 adjudicators for at least
one year.

Each medical record was blinded to race and geography manually, requiring on average 50
minutes per record. Geographic location required the most time because it appeared on most
pages of the record (including participant and hospital addresses, zip codes, name of
hospital, area code in phone numbers, etc.). Because of the ubiquitous nature of these data
elements in hospital records, double staff review was necessary to achieve consistent results
and only occasional errors.

A single group, uncontrolled, pre-post design was used to analyze the effect of blinding. We
selected 116 available medical records that had been adjudicated using the blinded approach,
independently adjudicated by 2 of the 8 adjudicators. These records were then readjudicated
without blinding by one of the 2 adjudicators that originally reviewed the case at least 3
months later.

We reported agreement rates (AR) [(a+d) / (a+b+c+d)] (Table 1) for all four major
outcomes. Within each outcome, we also reported agreement rates among African
Americans, European Americans, Southerners and non-Southerners. As agreement rates do
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not take into account the agreement that would have been expected due solely to chance
[12,13], the level of agreement between the two reviews was also calculated using Cohen s κ
statistic for each outcome separately. This statistic adjusts for agreement occurring by
chance with possible values between −1 to +1 where ‘0’ can be interpreted as no agreement
above that expected by chance, ‘−1’ means complete disagreement and ‘+1’ means almost
perfect agreement. Based on Landis-Koch and Fleiss JL, agreement was classified as poor (κ
<0.40), fair to good (κ 0.40 to 0.75), and excellent (κ > 0.75) [12,14]. We also calculated
Positive Percent Agreement (PPA) [a / (a+c)], Negative Percent Agreement (NPA) [d / (b
+d)] (see table 1) considering blinded review as reference. Percent agreements were
calculated because κ does not take into account the degree of disagreement (cells b and c in
table-1), that is, all disagreement is treated equally as total disagreement [15,16]. PPA and
NPA are analogous to sensitivity and specificity of a screening test respectively. Data were
analyzed using SAS version 9.1 (Cary, North Carolina).

Results
Among the 116 cases, 51 (44%) were from African American patients and 87 (75%) were
from the Southern region. The κ statistics for agreement between blinded and unblinded
reviews were 0.80 for chest pain, 0.85 for heart failure, 0.86 for coronary revascularization
and 0.74 for myocardial infarction (Table 2). Thus, the agreement between the blinded and
unblinded reviews was in the good to excellent range for all outcomes [17,18]. The standard
errors for these κ statistics were near 0.06 for all, and p-values were all < 0.0001 (Table 2).

All outcomes were combined to see the maximum effect of misclassification and it revealed
no difference with overall κ statistic being 0.82 with same AR, PPA and NPA of 91% (Table
2).

Within each outcome, the AR, PPA and NPA were similar across race and geographic strata
for all four outcomes, and all were >80% (Table 3).

Discussion
This study found no evidence that review of unblinded medical records for race and
geography predictors introduced biases in cardiovascular outcomes ascertainment. The
considerable resources required to blind medical records to these characteristics may not be
warranted. Cost savings could be considerable, as our estimate of 50 minutes per record
translates to nearly 2 full-time equivalent staff in a study the size of the REGARDS study.

Given the resources required, surprisingly little empiric evidence exists to justify the
practice of blinding to sociodemographics in prospective cohort studies. Our findings
suggest that reports on racial differences in cardiovascular outcomes from studies like the
Women s Health Initiative, and the Translating Research Into Practice for Diabetes studies,
which did not blind records to race, are unlikely to have been biased.

We discussed the practice of blinding with the adjudicators after the study was completed to
obtain their qualitative feedback. They reported that whereas the complexity of the task of
ascertaining the outcome quickly absorbed their attention, they also noted that areas in
blinded records sometimes caused attention to rest where it normally would not. For
example, most records describe European Americans as being “white”, but use the much
longer word “African American” to describe blacks. The dominant black mark over these
words was often difficult to overlook. Therefore, blinding may inadvertently call attention to
the race of the individual, resulting in the exact opposite of its desired intent.
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Our study was small and limited in scope due to practical constraints. Moreover, findings
may not generalize to other CVD outcomes. A larger number of each outcome may have
provided more stable estimates. Nevertheless, the consistent pattern of high agreement
across the outcomes and the strata is noteworthy. The misclassification we observed in this
study was consistent with past experience in major epidemiologic studies such as the
Women s Health Initiative, and was above the pre-specified goal of ≥80% agreement in our
study. As in all observational studies, caution in ascribing the observed effects to blinding is
prudent.

Conclusion
This study provides preliminary evidence that outcomes ascertainment for cardiovascular
endpoints may be similar for blinded or unblinded medical records when race and geography
are the main characteristics of interest. If confirmed, the results suggest that removal of
blinding in similar settings could save significant time and human resources.
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Table 1

Agreement possibilities for comparison of blinded and unblinded review.

Blinded Review

Outcome Present Outcome Absent

Unblinded Review Outcome Present A B

Outcome Absent C D
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Table 3

Measures of agreement stratified by race and geographic location (n=116)

PPA* NPA* AR Kappa K (SE)

CHEST PAIN

RACE:

 African American (n=51) 97% 86% 92% 0.84 (0.08)

 European American (n=65) 92% 87% 91% 0.75 (0.10)

GEOGRAPHY

 South (n=87) 95% 88% 93% 0.84 (0.06)

 Non-South (n=29) 89% 80% 86% 0.69 (0.14)

HEART FAILURE

RACE:

 African American (n=51) 100% 87% 92% 0.84 (0.08)

 European American (n=65) 89% 96% 94% 0.85 (0.07)

GEOGRAPHY

 South (n=87) 93% 92% 92% 0.82 (0.06)

 Non-South (n=29) 100% 95% 97% 0.92 (0.07)

CORONARY REVASCULARIZATION

RACE:

 African American (n=51) 71% 98% 94% 0.74 (0.14)

 European American (n=65) 100% 93% 95% 0.90 (0.06)

GEOGRAPHY

 South (n=87) 91% 94% 93% 0.83 (0.07)

 Non-South (n=29) 100% 100% 100% 1.00 (0.00)

MYOCARDIAL INFARCTION

RACE:

 African American (n=51) 76% 97% 90% 0.77 (0.10)

 European American (n=65) 81% 89% 86% 0.71 (0.09)

GEOGRAPHY

 South (n=87) 85% 92% 90% 0.78 (0.07)

 Non-South (n=29) 60% 95% 83% 0.59 (0.16)

PPA: Positive Percent Agreement = [A / (A+C)] * 100 (see Table 1)

NPA: Negative Percent Agreement = [D / (B+D)] * 100 (see Table 1)

AR: Percent Agreement Rate = [(A+D) / (A+B+C+D)] * 100 (see Table 1)

SE: Standard Error of measurement

*
Blinded outcomes were used as reference
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