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Prevalence, Incidence, Prognosis, and
Predisposing Conditions for Atrial
Fibrillation: Population-Based Estimates

W.B. Kannel, mp, P.A. Wolf, mp, E.J. Benjamin, mp, and D. Levy, Mp

Atrial fibrillation (AF) is the most common of the serious
cardiac rhythm disturbances and is responsible for sub-
stantial morbidity and mortality in the general popula-
tion. Its prevalence doubles with each advancing decade
of age, from 0.5% at age 50-59 years to almost 9% at
age 80-89 years. It is also becoming more prevalent,
increasing in men aged 65-84 years from 3.2% in
1968-1970 to 9.1% in 1987-1989. This statistically
significant increase in men was not explained by an
increase in age, valve disease, or myocardial infarctions
in the cohort. The incidence of new onset of AF also
doubled with each decade of age, independent of the
increasing prevalence of known predisposing condi-
tions. Based on 38-year follow-up data from the Fra-
mingham Study, men had a 1.5-fold greater risk of
developing AF than women after adjustment for age and
predisposing conditions. Of the cardiovascular risk fac-
tors, only hypertension and diabetes were significant
independent predictors of AF, adjusting for age and
other predisposing conditions. Cigarette smoking was a
significant risk factor in women adjusting only for age
(OR = 1.4), but was just short of significance on adjust-
ment for other risk factors. Neither obesity nor alcohol
intake was associated with AF incidence in either sex.
For men and women, respectively, diabetes conferred a
1.4- and 1.6-fold risk, and hypertension a 1.5- and
1.4-fold risk, after adjusting for other associated condi-
tions. Because of its high prevalence in the population,
hypertension was responsible for more AF in the popu-
lation (14%) than any other risk factor. Intrinsic overt

cardiac conditions imposed a substantially higher risk.
Adjusting for other relevant conditions, heart failure was
associated with a 4.5- and 5.9-fold risk, and valvular
heart disease a 1.8- and 3.4-fold risk for AF in men and
women, respectively. Myocardial infarction significantly
increased the risk factor-adjusted likelihood of AF by
40% in men only. Echocardiographic predictors of non-
rheumatic AF include left atrial enlargement (39% in-
crease in risk per 5-mm increment), left ventricular frac-
tional shortening (34% per 5% decrement), and left
ventricular wall thickness (28% per 4-mm increment).
These echocardiographic features offer prognostic infor-
mation for AF beyond the traditional clinical risk factors.
Electrocardiographic left ventricular hypertrophy in-
creased risk of AF 3—4-fold after adjusting only for age,
but this risk ratio is decreased to 1.4 after adjustment for
the other associated conditions. The chief hazard of AF is
stroke, the risk of which is increased 4-5-fold. Because
of its high prevalence in advanced age, AF assumes
great importance as a risk factor for stroke and by the
ninth decade becomes a dominant factor. The attribut-
able risk for stroke associated with AF increases steeply
from 1.5% at age 50-59 years to 23.5% at age 80-89
years. AF is associated with a doubling of mortality in
both sexes, which is decreased to 1.5-1.9-fold after
adjusting for associated cardiovascular conditions. De-
creased survival associated with AF occurs across a
wide range of ages. ©1998 by Excerpta Medica, Inc.
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trial fibrillation (AF) is one of the major cardiac heart failure, valvular heart disease, and hypertension

rhythm disturbances that produces substantial gxredispose to AF, but most prior studies did not ade-
cess cardiovascular morbidity and mortalifgecause quately assess the independent contribution of these
it and its hazards are difficult to control once estalzonditions using multivariate analysis
lished, a preventive approach to the problem is re- At each Framingham Study biennial examination,
quired. To prevent AF it is necessary to know thenedical histories, physical examinations, and electro-
conditions that predispose to its development, therdiograms were routinely obtained to ascertain
magnitude of the problem in the population, and it§hether cardiovascular disease was present. The pres-
prognosis. This article examines the incidence, pré¥nce of AF was determined from the electrocardio-
alence, prognosis, and predisposing conditions for Ay routinely obtained at each clinic examination,
based on almost 4 decades of Framingham Study dgjg,, hospital records, and from subjects’ personal

It has been established that coronary artery diseasgysicians. Potential cardiovascular risk factors were

also assessed at each clinic examination, and the pres-
ence of myocardial infarction, stroke, heart failure,
and valvular heart disease were determined by a panel
of 3 physicians using established crite¥id.ogistic

ch borfe Bl C regression based on pooled biennial person-examina-
NO1-HC-38038 and the Visiting Sp@nhst Program, Whlch s U tion data was used to evaluate the association of
ported by ASTRA USA, Hoechst Marion Roussel and Servier Canada, o . . .
Inc. specified risk factors, echocardiographic features, and
cardiac conditions with the subsequent occurrence of
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FIGURE 1. Prevalence of atrial fibrillation by decade of age. Fra-
mingham Study, subjects aged 50-89 years. (Adapted with per-
mission from Stroke.20)

FIGURE 2. Incidence of atrial fibrillation, Framingham Heart
Study, 38-year follow-up. (Adapted with permission from
JAMA??)

AF. Over 38 years of follow-up, there were 562 caseahat it is due to the recently improved survival after
of AF arising anew in 2,090 men and 2,641 women atyocardial infarction. In an aging US population, this
risk of its initial occurrence. increasing trend in the prevalence of AF is ominous
because of the likelihood that it will be accompanied

PREVALENCE by an increased prevalence of stroke.

AF is the most common serious sustained cardiac
rhythm disturbance. It is estimated that 2.2 million USBNCIDENCE
citizens have the conditiohThe prevalence of AF  The incidence of AF also doubles with each suc-
doubles with each advancing decade of adg® years cessive age decade beyond 50 years, so that almost
and reaches almost 10% in octogenarians (Figufe 1)0% of persons who reach age 80 years of age can
In the Framingham Study cohort, the age-adjustexpect to acquire this serious cardiac rhythm distur-
prevalence of AF was found to be higher in men thamance (Figure 2). The incidence in men is substan-
in women at all ages on all biennial examinatiénstially greater than in women at all ages, but with a
The male to female age-adjusted ratio averaged 1cfosing gap with advancing age. After adjusting for
Persons with loud heart murmurs, a myocardial infarage and other risk factors predisposing persons to AF,
tion, and heart failure had a substantially higher prevaen were 50% more likely than women to develop the
alence of AF. rhythm disturbance. Adjusting for cardiovascular risk

National Hospital Discharge survey data have irfactors and other predisposing cardiac conditions, the
dicated an increase in AF prevalence between 1988k of AF increased 2-fold for each advancing decade
and 1993 in adults above and below age 65 yearsf age® The incidence of both chronic and transient
Based on additional systematically obtained gener&F increased similarly with age, with a male predom-
population-based data from the Framingham Studypance (Figure 3).
the prevalence of AF in persons aged 65—84 years was
examined over a span of 22 years. It was determinGLINICAL CHARACTERISTICS
that the prevalence of AF increased significantly over Persons who develop AF are usually elderly, more
that period in men, but not in women (Table I). Belikely than age-matched controls to have diabetes, left
tween 1968 and 1989, the prevalence in men triplegntricular hypertrophy, echocardiographic abnormal-
from 3.2% to 9.196. Multivariate analysis indicated ities, coronary artery disease, valvular heart disease,
that this increase in AF in men persisted when ageeart failure, and to have already suffered a stfoke.
valve disease, and prior myocardial infarction werAbout a third of women and 20% of men have val-
taken into accourft.Thus, the basis for the increasingvular heart disease, 28% of men and half as many
prevalence of AF is unexplained. One possibility is3vomen have myocardial infarctions, and about 25%

TABLE | Secular Trends in Prevalence of Atrial Fibrillation: Framingham Subijects, Aged
65-84 Years (1968-1989)

Age-Adjusted Percent Prevalence

1968-1970 1971-1973 1975-1977 1979-1981 1983-1985 1987-1989
Men 3.2 53 6.5 7.8 7.5 9.1*
Women 2.8 3.3 4.3 4.3 3.9 4.77
*p <0.002.
1p = 0.60.

Adapted from Am Heart J.°

A SYMPOSIUM: MECHANISM AND MANAGEMENT OF ATRIAL FIBRILATION 3N
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FIGURE 3. Incidence of atrial fibrillation (AF) by age and sex: transient versus chronic. (Adapt-
ed with permission from Am Heart J.1)

of both sexes have heatrt failure. Patients with AF wergated with AF only in men, increasing their risk by
not observed to be more obese or to imbibe mod9% (Table II).

alcohol.
RISK FACTORS

CARDIAC PRECURSORS Noncardiac causes of AF that have been reported

The recognized cardiac conditions associated withclude thyrotoxicosis, alcohol abuse, severe infec-
AF are various types of valvular heart disease, acuiens, and pulmonary pathology. Adjusting only for
myocardial infarction, myocarditis, hypertrophic carage, cigarette smoking in women, and diabetes, hy-
diomyopathy, congenital heart disease, pericarditisertension and electrocardiographically demonstrated
hypertensive cardiovascular disease, and heart failuleft-ventricular hypertrophy (ECG-LVH) in both
In the Framingham Study, the most common cardiaexes were significant AF predictors (Table IlI).
precursors of AF were heart failure, myocardial inWwomen who smoked were 40% more likely to de-
farction, and valvular heart disea&d& hese cardiac velop AF; those who were diabetic had a 2-fold in-
conditions accounted for 20% of the AF incidence inreased risk; those with hypertension had a 70%
men and 31% of its occurrence in wom&n. greater risk; and those with ECG-LVH had almost a

Of these cardiac conditions, heart failure imposettfold increased risk. In men, diabetes increased risk
the greatest risk of AF, with a 4.5-fold increased risk0%, hypertension 80%, and ECG-LVH by 3-fold.
in men and a 5.9-fold increased risk in women (Tabl&fter adjusting for other associated conditions, as well
). Valve disease was associated with a 1.8-fold ires age and sex, diabetes and hypertension remained
crease in men and a 3.4-fold increase in womesignificant predictors of AF, but with somewhat de-
Taking other risk factors and cardiac conditions intoreased odds ratios (Table Ill). In both age-adjusted
account, myocardial infarction was significantly ass@nd risk factor—adjusted analyses, neither obesity nor

TABLE Il Risk of Developing Atrial Fibrillation Associated with
Specified Cardiac Conditions: 38-Year Follow-Up of
Framingham Study Subijects, Aged 55-94 Years

TABLE Il Risk Factors for Development of Atrial Fibrillation:
Framingham Study, 38-Year Follow-Up*

Risk Factor—
Risk Factor— Age-Adjusted OR Adjusted OR
Age-Adjusted Adjusted
(%st Il?liJStiZ OddI:SR:ﬁo Risk Factors Men Women Men Women
Cardiac
. Cigarettes 1.0 1.47 1.1 1.4
Conditions Men Women Men Women Digbe'res 174 218 14t 16
MI 2.2* 2.4* 1.47 1.2 ECG-LVH 3.08 3.88 1.4 1.3
Heart failure 6.1* 8.1% 4.5% 5.9% Hypertension 1.88% 1.78 1.5% 1.47
Valve disease 2.2% 3.6% 1.8* 3.4% BMI 1.03 1.02 — —
Alcohol 1.01 0.95 — —

MI = myocardial infarction.

Adapted from JAMA.”

*p <0.01. BMI = body mass index; ECG-LVH = echocardiographic left ventricular
Tp <0.05. hypertrophy; OR = odds ratio.
*p <0.001. *2-year pooled logistic regression; Tp <0.05; ¥p <0.01; 8p <0.001.

Adapted from JAMA.”
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?algtogroflo:n;\alzl(e was a substantial or significant rISI(TABLE IV Echocardiographic Characteristics of a
: Framingham Study Sample (Subjects Aged 59-90 Years)

According to Incident Atrial Fibrillation Status
ECHOCARDIOGRAPHIC PREDICTORS

Although structural heart disease is often present

Incident Atrial

: : Fibrillati
when AF appears, the echocardiographic precursorg of _ e
the condition were not reported before its investiga- Present  Absent
tion in the Framingham Stud¥. The echocardio- | Left atrial dimension (mm) 42.1 39.5
graphic findings in persons who developed AF wefeleft ventricular end-diastolic dimension (mm) 49.8 48.3
evaluated, and the risk of future AF in those who hgd-ft ventricular endsystolic dimension (mm) — 30.5  28.8
the abnormalities was investigated in 1,924 subjegtgentriculor septal wall thickness (mm) 10.2 2.0

. eft ventricular posterior thickness (mm) 9.8 8.9
50-94 years of age. Persons with AF had larger |fict ventricular mass/height (g/m) 133.0  107.1
atrial, left ventricular end-diastolic and end-systoliC Fractional shortening (%) 37.1 38.6
dimensions; greater ventricular septal and left ventrigMitral annual calcification (%) 24.7 1.9

ular posterior wall thickness; more left ventriculal  adqpted from Circulation. 0
mass/height and lower percent fractional shortening:
and a higher prevalence of mitral annular calcification
than persons without AF (Table 1V). Using COX pror TaBLE v Relative Risk of a Stroke in Persons with Atrial
portional hazards modeling, the association of theseibrillation and Other Cardiovascular Conditions According
echocardiographic features with subsequent develgge Age: Framingham Study

ment of AF was quantified after adjustment for age, Risk Ratfios*

sex, hypertension, coronary artery disease, heart fail-
ure, diabetes, and valve disease. Left atrial size, left

D

50-59 60-69 70-79 80-89

ventricular fractional shortening (inverse), and th LA LA il LA
sum of left ventricular and posterior wall thicknessg Hypertension 3.5 3.2 2.5 1.7
were demonstrated to be independent echocardicqro disease 2.9 29 5 o7

. . lac railure . . . .
graphic predictors of AF. For each of these echocarayiql fibrillation 40 26 33 45

diographic predictors, AF risk increased in a contin
uous graded fashion (Figure 4). Those witR of the
highest risk-quartile measurements for these feature
in combination had a 17% risk of AF compared with

3.7% when none was present. Evidently these echo-

cardiographic features can be used to provide predfector for stroke, with a 3-5-fold increased risk after
tive information beyond that provided by the cardioadjusting for other risk factors (Table ¥9-2° The
vascular risk factors and clinical conditions known tempact was substantial at all ages. With increasing

*p <0.001 or <0.01, adjusted for other stroke risk factors.
QAdc:pted from Stroke.20

predispose to AF. age, the effects of hypertension, coronary artery dis-
ease, and heart failure on stroke incidence decreased,
CARDIOVASCULAR SEQUELAE whereas the influence of AF did not diminish. In

AF has been shown to be associated with increaseahtrast to other cardiovascular contributors to the
risk for cardiovascular morbidity or mortalif-14 occurrence of strokes, the percentage of strokes attrib-
Epidemiologic and clinical studies have generally indtable to AF increased with age (Tables V and VI).
dicated that AF constitutes a major independent rigtor persons ages 80—89 years, AF was responsible for

3.5
ll:IQuartiIe1 ElQuartile 2 MQuartile 3 ElQuartile 4§
3
2.5 5
- [
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] I
¢ 2 L
B s
(] k
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1 b
?;0’0’ ’o,:
S
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\ \ %:":"5
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Left Atrial Size Fractional Shortening Wall Thickness

FIGURE 4. Hazard ratios according to quartile of echocardiographic predictors.
(Adapted with permission from Circulation.19)
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TABLE VI Attributable Risk of Stroke for Atrial Fibrillation by
Age: Framingham Study

turbance?225 In addition to the substantial risk of
thromboembolism associated with AF, those who
have had=1 embolic event are at high risk of further

Age Group (yrs) emboli2é The Framingham Study found that recur-
50-59 60-69 70-79 80-89 | rence after an initial stroke occurred early and sooner
i I 2 I i i-
Aftributable (%) 5 28 Y 235 in %ers_or:\s with AR Allso, |_schem||_cks|trokebs a}ssolm
Events occurring with 65 85 18.8 30.7 ated with AF were nearly twice as likely to be fatal as

strokes unassociated with AF. Stroke recurrences
were also more frequent, and functional deficits were
more likely to be severe among survivérs.

Recent studies suggest that an increased risk of
] ) thromboembolism exists in persons with AF who have
23.5% of strokes that occurred in the Framinghaygft atrial enlargement or decreased left ventricular
Study?°In that age group, almost 31% of strokes wergystolic functiorzs.2° Thus, these persons who are at
accompanied by AF (Table VI). increased risk of developing AF also appear to be at

Cardiac conditions such as coronary artery diseagRreased risk of thromboembolic events.
and heart failure often coexist with AF and may exist AF is also associated with an increased risk of
at a SU.bC“nlcaI .I.evel, maklng it p_OSSIbIe that thes%ronary death and it may precipita‘[e the onset of
underlying conditions are responsible for the excesgart failure. Having both coronary artery disease and
occurrence of strokes rather than the AF itself. HOWxF was found in the Framingham Study to adversely

ever, in the Framingham Study, men with overt colinfluence the prognosis regarding total mortality and
onary artery disease who also had AF more thafrokel

doubled their high risk of stroke, and in women there
was nearly a 5-fold increased hazard (Figure 5). Like-
wise, in those who had overt heart failure, AF imposeMORTALITY
a further 2-fold increase in risk of a stroke. AF has a significant impact on longevity, approx-
New onset of AF has been reported to be assod@rately doubling all-cause and cardiovascular mortal-
ated with an imminent hazard of a strole&22sug- ity rates!314 Although the cardiovascular morbidity
gesting that recent-onset AF is responsible for mamgsociated with AF is well documented, it has not
ischemic stroke evengs:23However, it has also beenbeen clearly established whether or not AF itself re-
suggested that acute stroke might precipitate transienits in excess mortality. The truncated survival ob-
AF.24 |In the Framingham Study, 115 of 656 initialserved with AF could reflect the increased mortality of
strokes occurred in association with AF. Of these, 26e cardiovascular conditions with which it is often
had their AF discovered for the first time on admissioassociated. However, population-based data from the
or shortly thereafter. Because 92% of persons preseRtamingham Study suggest that AF confers an excess
ing with newly discovered AF at the time of acuteisk of mortality from cardiovascular and all causes,
strokes continued to have this rhythm, it seems likelgven taking into account the influence of the associ-
that AF was the precipitant, rather than the consated cardiovascular conditions. The risk imposed by
quence, of the strokes. subsets of persons with AF remains controversial.
Investigations of the time course of embolic comSome investigators report that AF in patients with a
plications in AF indicate that the risk of stroke inmyocardial infarction imposes excess mortality,
persons with AF appears highest during the eanyhereas others have found no relationsti$3 Like-
months after the initial diagnosis of the rhythm diswise, it is also uncertain whether AF independently

the condition (%)

Adapted from Stroke.20

~NMen EWomen

Relative Risk of Stroke

§
1 \
o LL

Cardiac Failure Coronary Heart Disease
FIGURE 5. Age-adjusted relative risk of stroke for men and women with
atrial fibrillation in the presence of cardiac failure and coronary artery dis-
ease. (Adapted with permission from Stroke.20)
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influences mortality in heart failure or stroke, withpf nonrheumatic atrial fibrillation. The Framingham Stu@jtculation 1994;89:
e : . 4-730.

Some_ fm_dlng (and others refu?'ng) an Independeﬁ[. Wolf PA, Dawber TR, Thomas HE Jr, Kannel WB. Epidemiologic assess-

contribution27?. 34-38More extensive data from inSur-ment of chronic atrial fibrillation and risk of stroke: The Framingham Study.
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ance appllcants found that appllcants had Increa 12. Britton M, Gustafson C. Non-rheumatic atrial fibrillation as a risk factor for
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relative risk. HOWGVGF, the limitation of most StUdiGSZ B.ritton M, Gustafsson C. Non-rheumatic atrial fibrillation as a risk factor for
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analysis 18. Friedman GD, Loveland DB, Ehrlich SP Jr. Relationship of stroke to other
' cardiovascular diseas€irculation 1968;38:533-541.
19. Peterson P, Godtfredson J. Embolic complications in paroxysmal atrial
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may have had subclinical left ventricular dysfunction

that we are unable to detect, but insofar as a clinically
EPIDEMIOLOGY AND INCIDENCE OF overt disease, the clinically overt disease followed the
ATRIAL FIBRILLATION: DISCUSSION presence of AF by a minimum of 2 years or longer.
LED BY WILLIAM KANNEL, MD But you're quite right. It's only in the last 10 years that

we've been doing routine echocardiograms on the
Edward Pritchett, MD (Durham, NC): Iwantto ask whole cohort and are able now to pick up subclinical
a question about the offspring of the people beingft ventricular dysfunction. We also find that risk
followed in the cohort. Are you following them, arefactors—multivariant risk factors—that predict heart
they starting to have atrial fibrillation (AF), and isfailure also predict AF, and some of that is due to the
there a familial component to AF as there is a familiagxisting risk factors that accompany both conditions,
component to Alzheimer’s disease? Alzheimer’s didsut we seem to be finding an excess of AF in heart
ease is a disease of aging, as is AF. Can we ledgrilure patients, adjusting for the known risk factors
anything from your cohort? and other conditions. The mechanism? I'll leave that
William B. Kannel, MD (Framingham, MA): Yes, to you fellows to sort out.
we are following the cohort. We now have 16 years @derndt Luderitz, MD (Bonn, Germany): | have a
follow-up on them. As you know, they entered theuestion on life expectancy. Would you consider this
study at the same age as their parents were 40 yepasameter for your data? | mean, the life expectancy
previously, and we’re beginning to track the AF previncreased tremendously within the last 10 years in
alence and other risk factors to see if there’s famili@urope. For instance, it's 79.5 for women and 73 for
aggregation. We're also getting some DNA so we canen, and my question is, must we expect more AF
get more finite indications of genetic susceptibilitypatients in our office for these reasons, since AF
Thus far, we can't answer your question as to whethircreases with age, of course; and second, how is life
having a family member with AF predisposes you texpectancy influenced by AF, based on your data?
the condition. We have a couple of identical twindDr. Kannel: Well, there are 2 issues. One is the
and interestingly enough, 2 of them developed ABecular trend, and there is an increasing prevalence
which was immediately followed by AF in the otherover time. Some of that's undoubtedly due to the
twin, but that's just anecdotal based on 1 set of ideaging of the cohort, but the data | showed you were
tical twins. age-adjusted and in a specific age group, so we can't
James A. Reiffel, MD (New York, NY): I've got 2 attribute the increasing prevalence to an aging popu-
questions. One is, does anyone have any thoughts akat@mn. Yes, it's clear that because of the aging of the
why the incidence is higher in men than in womenfopulation, we're going to see a higher prevalence of
And the other is, your group and others have reportéd-. We have not calculated survival curves, although
that there is a mortality risk from AF, even wherwe could do this, and undoubtedly AF will influence
adjusted for other factors. The question is, what's theurvival. Anything that increases the mortality rate
mechanism? Is it inadequate rate control and tachg-fold has to influence survival. But an aging popula-
cardiac-induced heart failure? Is it the stroke risk? Isfiion of increased size is a major concern as a public
pulmonary emboli? Is it depression from the AF? Dbealth issue for this condition, because, we’re going to
we have any data from your population as to what thze seeing a lot more AF, either because of the coex-
mechanisms may be? isting conditions that produce it or due to the “age
Dr. Kannel: Regarding the male dominance, we caaffect.” But remember, age also reflects the exposure
only guess. We suspect it may be due to the hightrthe predisposing conditions, so it may be reflecting
incidence of coronary disease in the men. They'mot age per se, but the length of time you're exposed
surviving, and surviving longer, allowing them toto hypertension, diabetes, coronary disease, and other
develop AF and heart failure. Perhaps that's the reeenditions.
son for the excess incidence in men. Michael Reiter, MD (Denver, CO): If | understand

Your second question related to the excess mortgbur data correctly, you've combined paroxysmal and

ity aside from cardiovascular disease. We haven't yehronic AF. Do you have any data separating the 2
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conditions? It would be interesting to know whethedefine that entity—lone AF—particularly if you look
there are important differences in the predictors fat the relation of hypertension, not only to AF but to
chronic versus paroxysmal AF, and also, it would bevery other cardiac condition. What you really mean
very interesting to know whether the risk of stroke isvhen you say lone AF is AF in the absence of major
different for paroxysmal and chronic AF. cardiac conditions. Most patients who are labeled lone
Dr. Kannel: We looked at this some years ago and wAF have a little hypertension and have a little of all the
could discern no markers for one that are distinct father predisposing conditions, so it's very difficult to
the other. The risks for chronic AF for all of thesort this out. The difference between our data and the
outcomes were quite similar for transient and chronitata you quote is that our population was considerably
AF. Another interesting question would be to knovolder than the Mayo Clinic population, and the aver-
how often and how soon does paroxysmal AF mergeae age of the lone AF patients was much greater than
into chronic AF. One of the difficulties in sorting outtheirs, and that may explain some of the differences in
the effects of each is that as they merge from one intioe findings. | think the best we can do is examine
the other, they tend to come and go before eventuallshat is the outlook for AF that occurs in the absence
settling into the chronic, sustained variety. | agree, @f overt major cardiovascular conditions, and in our
would probably be worth a serious attempt to sort ouliata, lone AF seems to carry a substantial excess risk.
any differences that may be present. John Camm, MD (London, England):'ve seen
Rodney H. Falk, MD (Boston, MA): There’s an some data from the United Kingdom where AF is
astonishing amount of data that has come out of Fraruch less prevalent in Afro-Caribbean and Asian
mingham that's taught us a vast amount. One of tllemmunities, but where it is present, it's related much
intriguing things is that, at least based on the Framingiore to hypertension in the Afro-Caribbean, much
ham definition of lone AF, there is a significant in-more to ischemic heart disease in the Asian, and it's a
crease in morbidity and mortality that hasn’t beemuch more balanced relationship in the white popu-
shown in some other studies, but your definition, dation. Those data relate to the city of Birmingham.
your older definition, of lone AF didn’t take into Dr. Kannel:l think hypertension is an underrated
account hypertension in the absence of cardiomegaisedisposing condition. We estimate that about 14%
or left ventricular hypertrophy on electrocardiograef all the AF in the population can be directly attrib-
phy. Now that you've incorporated echocardiographytable to hypertension as commonly defined. The
into your cohort, are you changing your definition oFramingham population is almost exclusively white,
lone AF, and are there any data on that? so evaluation of racial differences would not be pos-
Dr. Kannel: I've always found it very difficult to sible.
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