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Heartrate,beat%nin
Ftgu& I. MeasttlredQT intervalsat differentheart rate levelsin the
studyof Molnaret at.. the Framinghamstudyand a Hulterstudyof
younghealthymen.
E’ramingbam
study(one QT measurement/subject
fall men], mdrwi
measurement
of the Longest
QT intervalon the i2-leadresteicctrutirdiogran~,paprr speed25 mm&)andin the studyof Mdnar et al.
(measuredfromtheir Fig.3 for thetimebetween11AM and8 PM,when
allsubjectswereawake}).
The?t subjectsofMohraret al.alsoineiuded
10 womenandweresomewhatolder (mean57 years,range36 to 76)
than thosein the FraminghamStudy(mean44 yea~s,
range28 to 62).
However,arvordingto the dataof Rautanarjuet al. (3).this ageand
gender differencewould be responsiblefor only -5 rns of the
dikrenee in measuredQT intervals.To excludethe role of the
ambulatorysituationin QT measurement,
we alsoincludedin Figure
1 our QT intetenal
datafor 1oUyounghealthymen(1Xto 30yearsold)
measuredat stableheart rates53, 60. 70, 80, YO,100, 110 and 120
beats!rninfrom 24-hHolter recordings
(4).TheseQT intervatsare30to 40-uisshorterat respectiveheart rates than thosereported by
Moinaret al. (theeffectof ageandgenderdifferences
is expectedto be
~5 ms{4i. Thus,the reasonfor the cleardifferences
betweenthese
three studiesmust he in the methodologyof QT measurement.If
Molnaret al. considertbe indnual QT measurements
of the Framinghamstudyincorrect,it is surprisingthat theyusethe formuladerived
from AbeFraminghamstudydata in the heart ratecorrectionof their
QT intervals.withoutdiscussing
the correctness
of thisprocedure,
We think that the datapresentedby Molnaret al. emphasizethe
inmortanceof publishingthe QT intervalmeasurementJgorithms
usedin the commercialHoher analysissystems.
Onlythen will it be
possibleto try to standardizethe methodologyof the automaticQT
intervalmeasurement
andobtaiuQT datathat canbe comparedfrom
onestudyto another.

We thankMLtysaari et al,for their interestin our teport andfor their
commentsregardingthe cnmparabihtyof our data with thosepublishedelsewhere,
We sbaretheir concernaboutthe tackof standardizedmethodologyfor QT intenraimeasurement.
The valuesfor eachof the curvesin their FigureI wereobtained
usingditferentmethods:For the curveshowingtire Framingbarndata
(I), the meanQT intervalswerecalculatedfor gender-specific
de&s
of RR values.For the curveshowingdata from the studyby Viitasalo
and Karjalaincn(Z), the QT intervalswere collectedat stableheart
r-ates.Regardingour study(3). Mantysadriet al. graphicallyinterpretedhourlymeanRR andQT intervaldata from our Figure3. We
havetwo majorconcernsabout thisdata interprefatiorn
1. Data paints from our studyrepresentsomethingdifferent than
those from the other two studies,in which QT valueswere
measuredat specificheart rates.Our data, in contras!,represent
hourlyaverageQT and RR intervaisand, assuch,there is a wide
rangeof valuesunderlyingthem.
2. The relation betweenheart rate and RR intervalis not linear.
Therefore,averageRR intervals,as reported in our Figure 3,
cannotbe readilyconvertedinto averageheart rate, as the Mlntysaariet al. havedonewith our data. For example,for two QT
intervalsmeasuredat heartratesof 60Ibeatsfmin
(RR 1 s)and lt#I
beattimin(RR 0.6 s),the averageQT intervalwouldbe plotted at
the averageheart rate of RI1beatJmin.However,if the average
heart rate is determinedfrom RR intervalsthat havebeen converted to heart rate, the resultingrate is 75 beats/mm((1 s +
06 s)/2 = 0,8 s = 7.5bedtslminl,Thus,detailsof the methodby
which data are analyzedcan produce differ%tgresults,thereby
shiftingthe positionof the QT intervalversusRR curve,
Wereanatyzed
the datacitedin the letterof M%ysaariet al. uing, as
muchaspossible?
comparableanalytictechnique2Foreachof the three
studies.We assessed
theQT itnervalsfrom our study(3) asa function
of the RR intervalandfitted themusingtheFraminghamformula.The
regressionIines,as well as the regressionline for men from the
Framinghamstudy(1) andthe actualvaluesof “Youngmen, Holter”
of Viitasaloer al.(2) areshownin our Figure1.The heartrate dataof
Figure1. QT versusRR relationshipfrom threestudiesusingHolter
monitoringand Id+lc;tdclectrociardiogram
(%e ~CXI
for details).
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Viitasab and Kajslainen couidbe convertedto RR valuesbecause
theywerenot averaged.
It is apparenti hatIn ourstudy,the QTinternal
at eachRR valuefor womencomparedwith that for menwaslonger
than previouslyreportedjJ2 ms,QT intervalobtainedfrom a single
LZleadelectrocardiogram
at rest [ 11).The explanationfor this discrepancymayat feastin part be that in our 24-hHelterstudy,women
disptayedsubstantially
greaternighttimeQT prolongationthan men.
In menthereisgoodagreementbetweenstudiesat shortcyclelengths:
Retweenthe two Molterstudies*differencesare <20 ms(range13 to
18) at an RR intervalof 0.5fJto 0.75 s. At lower heart rates, the
differencesare larger,probablybecauseonlyour data includevalues
obtainedduringsleepingbouts.Consideringthat 1) our patientswere
alder,and2) therangeof individualQT measurements
at a givenheart
rate is typicallywide, our resultsdiffer lessmarkedlyfrom those
obtainedin other studiesthan statedin the letterof MLntysaariet al.
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