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ABSTRACT

Background: Among African-Americans, and in southern US states, the rates of stroke are high but the reported
prevalences of atrial fibrillation (AF) are low. We hypothesized that the reported ethnic and regional distributions of
AF are affected by the sensitivity of the methods that were used to detect AF in previous reports.

Methods: A total of 18 833 black and white participants from the US national REasons For Geographic And Racial
Differences In Stroke (REGARDS) study were included in this analysis. Levels of sensitivity to detect AF, from least
to most sensitive, were created for combinations of self-report (SR) and ECG methods, as follows: (1) SR plus ECG,
(2) ECG alone, (3) SR alone, and (4) SR or ECG. Geographic regions were dichotomized as Stroke Belt (the southern
US states) and non-Stroke Belt. Logistic regression analysis estimated the odd ratios of AF associated with the Stroke

Belt and black ethnicity for each diagnostic combination.

Results: Residence in the Stroke Belt was significantly associated with AF when diagnosed by SR plus ECG
(multivariable-adjusted OR, 0.66; 95% CI, 0.47 to 0.92), but not when diagnosed with SR or ECG (OR, 0.95; 95%
CI, 0.85 to 1.06). Similarly, for the 4 methods used to detect AF, the strength of the association between black
ethnicity and AF progressively decreased with increasing test sensitivity (ORs: 0.20, 0.40, 0.70, 0.71, respectively).
Conclusions: The association of AF with residence in the Stroke Belt and black ethnicity was inversely related to
the sensitivity of the method used to detect AF: as test sensitivity increased, the association became attenuated. This
may partially explain the lower reported prevalence of AF in populations and regions with higher stroke rates.
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INTRODUCTION

Atrial fibrillation (AF) is the most common arrhythmia which
currently affects 2.3 million Americans.' It is associated with
a more than 5-fold increase in stroke incidence, a relative risk
that is the highest of the traditional risk factors for incident
stroke.? Because of this strong association between AF and
the risk of stroke, it has been suggested that the ethnic and
regional differences in stroke burden might be explained in
part by the ethnic and regional differences in the prevalence of
AF. However, despite the increased stroke burden among
blacks® and in the southern United States (the Stroke Belt),*>

it has been reported that the prevalence of AF among blacks is
lower than that among whites,! %12
difference in AF prevalence between the Stroke Belt and any
other region of the United States.'> Such a paradox warrants
examination of the methods by which these studies reached
their conclusions regarding ethnic and regional differences in
AF prevalence. Previous studies have acknowledged the
limitations of the 12-lead electrocardiogram (ECG) and self-
report (SR) in detecting all AF cases—especially paroxysmal
AF, which represents over 30% of cases!* 6
assumed that these limitations in the detection of AF would
not affect the proportionate distribution of AF prevalence for

and that there is no

—but it was
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different ethnicities and regions. This opinion was based on
the assumption that the ability or inability (sensitivity) to
detect AF would affect AF prevalence in all groups equally
and that the resulting proportionate distribution of AF among
groups would be unaffected. In the present analyses, we
examine this assumption by estimating the prevalence of AF
for the different levels of test sensitivity that exist among the
diagnostic methods typically used to detect AF.

METHODS

The REasons for Geographic And Racial Differences in
Stroke (REGARDS) study is a US national, population-based,
longitudinal study of black and white adults aged at least 45
years. The study was designed to oversample African
Americans so that they represented 42% of the cohort, and
to provide approximately equal numbers of men and women
(45%/55%). By design, 50% of participants resided in the 8
southern US states referred to as Stroke Belt states (North
Carolina, South Carolina, Georgia, Alabama, Mississippi,
Tennessee, Arkansas, and Louisiana), and 50% resided in
the other 40 contiguous states. Individuals were recruited
from commercially available lists of residents by using a
combination of mail and telephone contact. For those who
agreed to participate, demographic information, medical
history, and measures of cognitive function and quality of
life were obtained by computer-assisted telephone interview.
Standardized physical measures were collected at an in-home
physical examination that included height and weight to
calculate body mass index (BMI) in kg/m?, blood pressure,
and resting ECG. The study methods were reviewed and
approved by the Institutional Review Boards at the
participating centers. Additional methodological details are
provided elsewhere.!’

Three to 4 weeks after the telephone interview, the in-home
exam was conducted in-person by a health care professional
from Examination Management Services, Inc. (EMSI). The
ECGs were sent to a central ECG reading center at Wake
Forest University, where they were read and coded by
electrocardiographers blinded to clinical data.

Hypertension was defined as a systolic blood pressure of at
least 140mmHg, a diastolic blood pressure of at least
90mmHg, or use of antihypertensive drugs. Diabetes was
defined as fasting blood glucose >126 mg/dL, a non-fasting
blood glucose >200 mg/dL, or use of insulin or oral diabetic
medication. In addition to ECG detection of AF, a history of
AF by SR was also recorded. AF by SR was defined as a
positive response to the question: “Has a physician or a
health professional ever told you that you had atrial
fibrillation?” AF by ECG and/or SR was further classified
into 4 groups: (1) AF by SR and ECG (SR plus ECG), (2) AF
by ECG alone (ECG AF), (3) AF by SR alone (SR AF), and
(4) AF by SR or ECG (SR or ECG). We developed this
classification to provide different degrees of sensitivity to
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detect AF, so that AF by SR plus ECG would be the least
sensitive and AF by SR or ECG would be the most sensitive.

Between January 25, 2003 and November 30, 2005, a total
of 191 028 telephone numbers had been called for the purpose
of recruiting participants, after which the database was closed
for the purposes of this analysis. As defined by the standards
recommended by Morton et al,'® the response rate (percentage
of candidates that agreed to be interviewed among known
eligible candidates contacted, plus an adjustment for estimate
of likely eligible participants among unknown eligible
participants) was 40.7% (31556/77526).!° As of December
1, 2005, there were 20677 participants for whom in-home
baseline data was complete. After exclusion of candidates
with ECG evidence of an implanted pacemaker and those with
poor quality ECG recordings, 18 833 participants remained for
the present analysis.

Statistical analysis

Frequency distributions of all variables were first inspected
to identify anomalies and outliers possibly caused by
measurement artifacts. Descriptive statistics included mean,
SD, and percentiles for continuous variables, and frequency
and percentage for categorical variables. Logistic regression
models were used to estimate the associations, expressed as
odds ratios, between AF (as measured using the different
detection methods) and either ethnicity (black vs white) or
geographic region (Stroke Belt vs non-Stroke Belt). Three
models were fitted: model 1 unadjusted; model 2 adjusted for
age, sex, and either ethnicity (for region analysis) or region
(for ethnicity analysis); and model 3 adjusted for age, sex,
hypertension, diabetes, BMI, and either ethnicity (for region
analysis) or region (for ethnicity analysis).

RESULTS

Table 1 shows the characteristics of the study population
(n=18833), as well as the unadjusted prevalence of AF,
stratified by ethnicity and geographic region. The average age
of the study population was 65.9 years; 41% were blacks,
51.5% were women, 57.5% had hypertension, and 21.2%
were diabetics. Unadjusted AF prevalence in all subgroups
varied markedly across the levels of sensitivity created by the
different combinations of SR- and ECG-diagnosed AF. AF
detected by SR or ECG was the most sensitive, followed by
SR alone, ECG alone, and SR plus ECG. In general, AF
detected by SR or ECG was more than 7 times as prevalent as
AF by SR plus ECG: AF prevalence in the total population by
SR or ECG was 7.8%, as compared to only 0.8% when AF
was detected by SR plus ECG. Regardless of these variations
in sensitivity, the unadjusted prevalence of AF in the Stroke
Belt did not differ from that of any other region of the United
States. AF was more prevalent in whites than in blacks.
Table 2 shows the unadjusted and multivariable-adjusted
associations of ethnicity and region with AF, by the 4 levels of
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Table 1. Characteristics of the study population and prevalence (%) of atrial fibrillation (AF), stratified by ethnicity and
geographic region
Region Ethnicity
Variabl Entire population
ariable n=18833 Stroke Belt Non-Stroke Belt Blacks Whites
n = 9786 n =032 n=7722 n=11105
Age (years) 65.9+9.0 65.4+89 66.5+9.0 65.3+8.9 66.3+9.0
Females (%) 51.5 52.1 50.8 59.6 45.8
Blacks (%) 41.0 34.8 47.8 100.0 0.0
Body Mass Index (wt/ht?) 29.2+6.1 29.1+6.1 29.3+6.1 30.6+6.7 28.2+55
Hypertension (%) 57.5 57.8 57.2 69.4 49.2
Diabetes (%) 21.2 21.8 20.7 29.6 15.5
AF (%)
SR plus ECG 0.8 0.7 0.9 0.2 1.2
ECG 1.4 1.3 1.5 0.7 1.8
SR 7.2 7.3 71 6.3 7.8
SR or ECG 7.8 7.8 7.8 6.8 8.5
*SR = Self-reported; ECG = Electrocardiogram.
Table 2. Unadjusted and multivariable-adjusted logistic
regression analysis of the association of atrial DISCUSSION
fibrillation (AF) with ethnicity and geographic . . .
region, by sensitivity to detect AF* The main purpose of this study was to explain the apparent
contradiction between the reported increase in stroke burden
Method to Belt vs non-Belt Black vs white in blacks, and in the Stroke Belt, versus the lower reported
Detect AF OR (95%Cl) OR (95% CI)

SR plus ECG Model 1 0.80 (0.58-1.10)

Model 2 0.69 (0.50-0.95)
Model 3 0.66 (0.47-0.92)
ECG Model 1  0.83 (0.65-1.06)
Model 2 0.7 (0.60-0.98)
Model 3 0.71 (0.55-0.92)
SR Model 1 1.02 (0.91-1.14)
Model 2 0.99 (0.88-1.10)
Model 3 0.96 (0.85-1.08)
SROrECG  Model 1 1.01(0.91-1.12)
Model 2 0.98 (0.88-1.09)
Model 3 0.95 (0.85-1.06)

0.19
0.20

0.12-0.32)
0.12-0.33)
0.20 (0.12-0.33)
0.39 (0.29-0.52)
0.43 (0.31-0.57)
0.40 (0.29-0.54)
0.80 (0.71-0.90)
0.78 (0.70-0.88)
0.70 (0.62-0.79)
0.80 (0.71-0.89)

(

(

P N

0.79 (0.70-0.88)
0.71 (0.63-0.80)

*Model 1 = unadjusted; model 2 = adjusted for age, sex, and ethnicity
(in region analysis) or region (in ethnicity analysis); model 3 = adjusted
for model 2 variables, plus hypertension, diabetes, and BMI.

sensitivity. In all models, the associations—expressed as odds
ratios—of region (Stroke Belt vs non-Stroke Belt) and
ethnicity (blacks vs whites) with AF showed an inverse

relation with the sensitivity to detect AF,

ie, the higher the

sensitivity of the detection method, the lesser the effect of
ethnicity or region. The effect of region on the prevalence of
AF was statistically significant when AF was diagnosed using
the less sensitive methods, SR plus ECG and ECG alone (ORs
[95% CI] for model 3, 0.66 [0.47 to 0.92] and 0.71 [0.55 to
0.92], respectively), but was nonsignificant when AF was
diagnosed by the more sensitive methods, SR and SR or ECG
(ORs for model 3, 0.96 [0.85 to 1.08] and 0.95 [0.85 to 1.06],
respectively). Similarly, the association of ethnicity with AF

was progressively attenuated when AF

was measured by

progressively more sensitive detection methods (ORs for all
models, 0.20 [0.12 to 0.33], 0.40 [0.29 to 0.54], 0.70 [0.62 to

0.79], 0.71 [0.63 to 0.80]).

prevalence of AF in blacks, as compared to whites, and the
absence of a difference in the prevalence of AF between the
Stroke Belt and other regions in the United States. Our
hypothesis was that the reported association of ethnicity and
region with AF was much affected by the sensitivity of
the current methods used for detecting AF. The present
assumption is that a detection method with a low sensitivity
would equally under-diagnose AF in all groups; thus, the
proportionate distribution of AF between groups would be
unaffected, and the effects of the groups on determinations of
the risks of AF would be the same, regardless of the methods
used to detect AF. However, the difficulty of estimating the
prevalence of AF in large cohorts or population samples is
mainly due to the difficulty of detecting paroxysmal AF
(PAF), which is characterized by intermittently normal heart
rhythm and ECG patterns between episodes. Hence, the
ability to estimate the prevalence of AF in any population
is related to the proportion of individuals with PAF. If
groups differ in the prevalence or self-recognition of
paroxysmal AF, the ability to detect AF will differ between
groups. There may well be such a difference in the awareness
of PAF symptoms—and of subsequent follow-up medical
consultation—between different subgroups of the population.
However, at present, no data on ethnic or regional differences
in the prevalence of PAF have been published. Long-duration
ECG recordings (24—48 hour Holter monitoring) would be a
better way to accurately estimate the prevalence of PAF, but
the high cost of such recordings is a major obstacle for large
epidemiological studies.

The current study showed that there is an inverse relation
between the sensitivity to detect AF and the association of
ethnicity and region with AF, i.e., the more sensitive the
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method, the more attenuated the association of ethnicity and
region with AF. As the method for detecting AF became more
sensitive, the association of geographic region with AF
became statistically nonsignificant and the effect of ethnicity
was attenuated. These findings suggest that if a more sensitive
approach for AF detection (such as long-term Holter
monitoring) were employed, it might result in an estimate
showing a reversed distribution of AF, with blacks having a
higher, or at least equal, prevalence of AF, compared to
whites. Unfortunately, long-term Holter monitoring data are
not available and, as a result, the true prevalence of AF
remains unknown. Such a hypothetical conclusion, despite
being at odds with the results of less sensitive detection
methods (SR and ECG) used by previous studies, accords
with the high stroke burden in blacks and the strong
association between AF and stroke.

It is noteworthy that, despite the progressive attenuation of
the association between ethnicity and AF as sensitivity
increased, the association remained statistically significant,
which was not the case for the association between region and
AF. These findings might be explained by the fact that the
different levels of diagnostic sensitivity created in this analysis
were based upon 2 methods that are known to have a low
sensitivity to detect AF, at least in comparison to 24-Hour
Holter monitoring and hospital-diagnosed AF. The observed
attenuation of the effect of differences in ethnicity as an effect
of using more sensitive methods for AF detection might be
partially explained by the possibility that blacks may have
more paroxysmal AF than whites. Thus, by using a more
sensitive method, more paroxysmal AF would be detected and
the difference in AF prevalence between blacks and whites
would diminish. There is indirect evidence to support the
notion that blacks have a higher prevalence of paroxysmal
AF than whites. In a recent prospective study,’’ metabolic
syndrome was a significant risk factor for paroxysmal AF,
and was independent of left atrial diameter and age (OR, 2.8;
95% CI, 1.3 to 6.2; P < 0.01). Also, because blacks have
a high prevalence of the metabolic syndrome,?! they might
be more likely to develop paroxysmal AF. Further, in a
more recent report in which the ethnic distribution of
electrocardiographic predictors of AF was used to make
inferences about future ethnic distribution of AF, the
propensity to develop AF in blacks was almost 3 times that
of whites. The authors defended their findings by mentioning
that the use of electrocardiographic predictors to make
inferences about the ethnic distribution of AF would result
in higher sensitivity and would not be affected by paroxysmal
AF, the presence of which might have been masked by the
methods traditionally used to detect AF in studies of the ethnic
distribution of AF.??

Limitations

Selection bias might have occurred due to exclusion of
participants with a history of stroke, and to the possibility that
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participants who agreed to participate in this study may have
been more or less sick than those who refused to participate.
However, given the satisfactory participation rate (compared
to studies with a similar design) and the large sample size, it is
unlikely that such a limitation would have a major effect on
our conclusions.

We did not test differences in participants’ understanding of
the term “atrial fibrillation,” or whether inequities in access to
proper healthcare might have resulted in less self-reported AF
among blacks compared to whites. Nevertheless, detection of
AF in the present analysis also included ECG, an objective
method of AF detection.

Conclusion

In summary, the current study showed that there is an inverse
relation between the sensitivity of the method used to detect
AF and the association of ethnicity and region with AF: more
sensitive methods for detecting AF resulted in greater
attenuation of the effect of ethnic and regional differences
on prevalence estimates of AF. Given the known limitations in
the sensitivity of the current methods used to detect AF, our
results may partially explain the apparent contradiction of the
low prevalence of AF in populations and regions known to
have high rates of stroke.

ACKNOWLEDGMENT

This work was supported by a cooperative agreement UO1
NS041588 from the National Institute of Neurological
Disorders and Stroke, National Institutes of Health,
Department of Health and Human Services, United States of
America.

REFERENCES

1. Go AS, Hylek EM, Phillips KA, Chang Y, Henault LE, Selby
JV, et al. Prevalence of diagnosed atrial fibrillation in adults:
national implications for rhythm management and stroke
prevention: the AnTicoagulation and Risk Factors in Atrial
Fibrillation (ATRIA) Study. JAMA. 2001;285(18):2370-5.

2. Wolf PA, Abbott RD, Kannel WD. Atrial fibrillation: a major
contribution to stroke in the elderly. The Framingham Study.
Arch Intern Med. 1987;147:1561-4.

3. Kissela B, Schneider A, Kleindorfer D, Miller R, Alwell K,
Szaflarski J, et al. Stroke in a biracial population: The excess
burden of stroke among blacks. Stroke. 2004;35:426-31.

4. Lanska DJ. Geographic distribution of stroke mortality in
the United States: 1939-1941 to 1979 to 1981. Neurology.
1993;43:1839-51.

5. Howard G, Evans GW, Pearce K, Howard VJ, Bell RA, Mayer
EJ, et al. Is the Stroke-Belt disappearing: an analysis of racial,
temporal and age effects. Stroke. 1995;26:1153-8.

6. Ruo B, Capra AM, Jensvold NG, Go AS. Racial variation in the
prevalence of atrial fibrillation among patients with heart failure:
the Epidemiology, Practice, Outcomes, and costs of heart failure


http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11343485&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=3632164&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=14757893&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8414045&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8414045&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=7604406&dopt=Abstract

10.

15.

Prineas RJ, et al.

(EPOCH) study. J Am Coll Cardiol. 2004;43(3):429-35.

. Sacco RL, Boden-Albala B, Abel G, Lin IF, Elkind M, Hauser

WA, et al. Race-ethnic disparities in the impact of stroke
risk factors: the northern Manhattan stroke study. Stroke.
2001;32(8):1725-31.

. Upshaw CB Jr. Reduced prevalence of atrial fibrillation in

black patients compared with white patients attending an urban
hospital: an electrocardiographic study. J Natl Med Assoc.
2002;94:204-8.

. Conway DS, Lip GY. Ethnicity in relation to atrial fibrillation

and stroke (the West Birmingham Stroke Project). Am J Cardiol.
2003;92:1476-9.

Hajat C, Tilling K, Stewart JA, Lemic-Stojcevic N, Wolfe CD.
Ethnic differences in risk factors for ischemic stroke: a European
case-control study. Stroke. 2004;35:1562-7.

. Hajat C, Dundas R, Stewart JA, Lawrence E, Rudd AG, Howard

R, et al. Cerebrovascular risk factors and stroke subtypes:
differences between ethnic groups. Stroke. 2001;32:37—42.

. Rho RW, Page RL. Asymptomatic atrial fibrillation. Prog

Cardiovasc Dis. 2005;48:79-87.

. Prineas RJ, Howard GH, Cushman M, Zhang ZM. Atrial

Fibrillation and its determinants:
Distribution in a National Sample with Self Report Contrasted

Geographic and Ethnic

with ECG record: The Reasons for Geographic and Racial
Differences in Stroke (REGARDS) Study. Circulation. 2005;112
Suppl 11:772.

. Furberg CD, Psaty BM, Manolio TA, Gardin JM, Smith VE,

Rautaharju PM. Prevalence of atrial fibrillation in elderly
subjects (the Cardiovascular Health Study). Am J Cardiol.
1994;74:236-41.

Schuchert A, Behrens G, Meinertz T. Impact of long-term ECG
recording on the detection of paroxysmal atrial fibrillation

16.

17.

18.

19.

20.

21.

22.

181

in patients after an acute ischemic stroke.
Electrophysiol. 1999;22:1082—4.

Roche F, Gaspoz JM, Da Costa A, Isaaz K, Duverney D, Pichot
V, et al. Frequent and prolonged asymptomatic episodes of

Pacing Clin

paroxysmal atrial fibrillation revealed by automatic long-term
event recorders in patients with a negative 24-hour Holter.
Pacing Clin Electrophysiol. 2002;25:1587-93.

Howard VJ, Cushman M, Pulley L, Gomez CR, Go RC,
Prineas RJ, et al. REasons for Geographic And Racial
Differences in Stroke (REGARDS) Study: Objectives and
Design. Neuroepidemiology. 2005;25:135-43.

Morton LM, Cahill J, Hartge P. Reporting participation in
epidemiologic studies: a survey of practice. Am J Epidemiol.
2006;163:197-203.

Howard VJ, McClure LA, Meschia JF, Pulley L, Orr SC, Friday
GH. High prevalence of stroke symptoms among persons
without a diagnosis of stroke or transient ischemic attack in a
general population: the REasons for Geographic And Racial
Differences in Stroke (REGARDS) study. Arch Intern Med.
2006;166(18):1952-8.

Umetani K, Kodama Y, Nakamura T, Mende A, Kitta Y,
Kawabata K, et al. High prevalence of paroxysmal atrial
fibrillation and/or atrial flutter in metabolic syndrome. Circ J.
2007;71(2):252-5.

Clark LT, El-Atat F. Metabolic syndrome in African Americans:
implications for preventing coronary heart disease. Clin Cardiol.
2007;30:161-4.

Soliman EZ, Prineas RJ, Case D, Zhang ZM, Goff DC Jr.
Ethnic distribution of electrocardiographic predictors of atrial
fibrillation and its impact on understanding the ethnic
distribution of ischemic stroke in the Atherosclerosis Risk in
Communities Study (ARIC). Stroke. 2009;40:1204—11.

J Epidemiol 2009;19(4):177-181


http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15013126&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11486097&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11486097&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11995632&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11995632&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=14675592&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=14675592&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15192251&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=11136911&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16253649&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16253649&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8037127&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=8037127&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10456638&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10456638&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=12494616&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=15990444&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16339049&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16339049&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17030827&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17030827&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17251676&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17251676&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17443653&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17443653&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=19213946&dopt=Abstract

