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Gender Differences of P Wave Signal Averaged Electrocardiograms:

Based on the Risk of Atrial Fibrillation

Jung-Ho Heo, MD, Sung-Woo Yang, MD, Jung-Gwang Shin, MD, Sun-Jung Kim, MD, O-Kil Kim, MD,
Ji-Hyun Lee, MD, Byung-Joo Choi, MD, Tae-Joon Cha, MD and Jae-Woo Lee, MD
Division of Cardiology, Department of Internal Medicine, Kosin University School of Medicine, Busan, Korea

ABSTRACT

Background and Objectives: Certain types of arrhythmias have gender differences. Women have a higher inci-
dence of drug-induced QT prolongation than in men. However, there are no reports regarding gender-related
differences of the P wave signal averaged electrocardiogram (PWSAE), based on the risk of atrial fibrillation (AF).
PWSAE has been recognized as a diagnostic tool for identifying the risk of paroxysmal atrial fibrillation (PAF).
We therefore investigated the influence of gender in the parameters of PWSAE and in the risk of AF. Subjects
and Methods: We recorded 100 PWSAEs in apparently healthy Korean subjects (53 men and 47 women), aged 20 to
79 years. Results: The mean age of the male subjects was 38.2 years and the mean age of the female subjects was
43.2 years (p=0.19). The body surface area (BSA) were larger in men (1.83 m* vs. 1.53 m%, p<0.05). In men, the
filtered P wave duration (fPD) was longer than in women (136.8 msec vs. 125.2 msec, p<0.05). The root mean
square voltage in the terminal 20 ms of the filtered P wave (RMS20) was 59 £V in women and 4.5 ££V in men
(p<0.05). Conclusion: Men have a longer fPD and lower RMS20 than women. The BSA showed a positive co-
rrelation with fPD and a negative correlation with RMS20. This study suggests that BSA is an important factor
for fPD and RMS20. In addition, as men have a larger BSA as compared with women, we suspect that men have
a higher risk of AF as compared with women. (Korean Circ J 2007;37:656-662)
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Table 1. Clinical characteristics of the study subjects

Male (53) Female (47) p
Age (years) 38.2E£19 43.8+20 NS
BSA (m?) 1.83£0.1 1.53£0.1 <0.001
SBP (mmHg ) 138.8£10.8 126.9+8.9 NS
DBP (mmHyg) 84.7£5.6 83.1+4.7 NS
HR (beats/min) 76.0£5.6 74£8.4 NS
EF (%) 66.31£10.8 63.91+9.0 NS
LAD (cm) 3.7£0.7 3.5£0.6 NS

BSA: body surface area, SBP: systolic blood pressure, DBP: diastolic
blood pressure, HR: heart rate, EF: ejection fraction, LAD: left atrial
diameter, NS: not significant

& € 7Fsol e AR EJAZIT (Table 1).
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P—Signal Averaged ECG2| &%

o] oAl Put AT 7R HAHE S4E Sl MAC VU
(marquette Milwaukee, WI, U S A,) recorder& AR O
v P} 2 AWRE X, Y, Z FEAAE o183t AE
] 24| (signal to noise ratio)E& FAA]Z|7] Y3 H-2t
2912 J3t0] 3 F patch O THe] HABHLt Pt A
3 7Hit BaE 913 Poie] HAl= Pt f= (P wave trig-
gered)o] Ot HAE AMESFT

1 KhzZ AE&F (sampling frequency)& St oH, %
719 gain® 4,0002.2 1Hsto] 24algrt, ZH2ke] S
A Y2 A5 EL 5 microvolt/cmZ7tA] $&31aL W 5 uni-
directional Butterworth filterS E38| 40 Hz9 lower cor-
ner frequency (Range 25~250 Hz)2 & 7}5}4 T},

t}2 AD converter 2 analogue A& E digitalAlS &2 ¥
et 5 H59 52 0.6 pVolstE Fo|7| fiste] Bt
250~300 beatsE HSlol it

xize) 241
245 s 217e] SEoINe) ofa} Pk X AT &
o]3} P} A& A|7F (total filtered P wave duration)d} ¢
e puto] mlx|ek 20, 30, 40 msec?] WE Z7] (RMS20,
RMS30, RMS40)E =43} Z+7+o] RMS (root mean
square) %> microvolt® YERHIT o bEl Pulo] AJAtat
239 A2 A59] 7| A7 L pvold AlGE
L A30] ofa} pafe] Algfoln] 1 uvolstz Ht A7) P
sio] BROR 9T (Fig, 1, BE HAAES MY 413

s
SULE AT A A7)0 ol AESTHY 24y
A FEL ANSIe]l P3t AE A B AR AEE

T Hw
o e & 7ol e AE A

SAEA

e Aibe Bt 2FHA (mean£SD)= eI
A HE AFo]9] Hla= SPSS &4 =213 (SPSS 10,0 for
window, USA)Co 2 =3 HE THAN EAEA (ANOVA:
analysis of variance)& ¢85}, p{0.05 ©|slo|H EA4
Ao g FORE Alo|E 2 Ao R APty AR
FofRt 2te]] HSE flsiA o] aQlES EAT v 9
HEA (multivariate Cox proportional hazards regression
model analysis)2 ARSI A& £ B4-8 Student’s
paired t—test@} one standard deviation®] ARE-E| i}
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Chatel E4

Z10079] 431 & AR 53101 oA 47909} W
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Fig. 1. An example of a signal-averaged P wave ECG (<: P wave duration). ECG: electrocardiogram.

Table 2. PWSAE parameters of the study subjects

Male Female p
RMS40 (1V) 75134 8.11+4.6 NS
RMS30 (#V) 6.21+3.0 6.5t3.2 NS
RMS20 («V) 45%2.6 59+3.8 0.034
fPD (msec) 136.8+28.2 125.2%£26.6 0.041

PWSAE: P wave signal averaged electrocardiogram, RMS20: root mean
square of the terminal 20 milliseconds, fPD: filtered P wave duration,
RMS P: root mean square of the P wave, NS: not significant

Table 3. Correlation coefficients between age, BSA and P-wave
SAECG parameters

Age p BSA p
RMS40 (1V) 0.096 NS -0.201 0.048
RMS30 (#V) 0.095 NS -0.231 0.022
RMS20 (uV) 0.043 NS -0.348 <0.001
RMS total P-wave (#V) 0.027 NS 0.168 NS
fPD (msec) -0.088 NS 0.260 0.010

BSA: body surface area, SAECG: signal averaged ECG, RMS20: root
mean square of the terminal 20 milliseconds, RMS P: root mean
square of the P wave, fPD: filtered P wave duration, ECG: electro-
cardiogram, NS: not significant

oA 161 cm$Itk, EFF APEo] URE ¢, AZSTH
el 37leh 24 TS SHE BABEOR fojat A
]‘— 0404_]__ ;(ﬂ U:PH_,] 751 St ] E.z—”o]—?(%i _,]6]— i}o
7} AL (p<0.0001) 0152] Ail= Table 13} LT} (Table 1),

s

QIXISnto| Mt
o] W= fPDE 131.0+27.4 msec (FA}: 136.8+28.2
msec/JA}: 125.24+26.6 msec, p<0.05)= R} H| | A

URloll A o A3l RMS202 5.2+3.2 4V (8Ak: 4.5+2.6
uV/oAAE 5.9+3.8 1V, p{0.05)= AlollA B Eda= &

%= 9t} (Table 2). Ge1} AHEA fPD, RMS20, RMS30,
RMS40¢}e] IHA o= A2 oj' Qo5 A Ue
A] ookt (p=0.390, 0.674, 0,351, 0,348) (Table 3) (Fig, 2)
AFEHA T AHZEAF fPD, RMS20, RMS30, RMS402}+2] &
AelAe, fPDol= FooHAl W2 A JHEAE HeEdi A
3L (r=0,260, p=0.010), RMS20, RMS30, RMS402}= S0
FHAE UER LT (p=0.000, 0,022, 0,048) (Table 3)
(Fig. 3). ABHOR, AR 2517 JuAAS wol
3o o] AuelAE Holg B
fPD2} RMS200|H, o]= t}2 Q152

M= Zzf «lﬂl W= AfolE Kol Fal Uirt (p= .043
0.089). ¥ fPD, RMS20} AAHA 7} §idlar, FAA

o8, J%IHJ 27|19k AL fSie

o= olxjel My Alzx2ulz A FAHMe] 77]9F X
TEEL Fofo] Pt AT JME HTE UAEA A E} A
WAZS ARSI ZA 2719} fPD, RMS20, RMS30
RMS40Atel s EASH R $ol8tx] 9T (p=0.061,
0,378, 0,527, 0,910), F4A FEE3} fPD, RMS20, RMS30,
RMS409HE §-018F AL QUIT (p=0.637, 0.576,
0.752, 0,737) (Table 4),
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Fig. 2. Correlation between age, body surface area and the filtered P-wave duration (fPD). A: there was a weak positive correlation
between fPD and body surface area (r=0.260, p=0.010). B: no correlation was observed between RMS20 and age. RMS20: root mean

square of the terminal 20 milliseconds.
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Fig. 3. Correlation between age, body surface area and RMS20. A: there was a negative correlation between RMS20 and the body surface
area (r=-0.348, p<0.001). B: no correlation was observed between RMS20 and age. RMS20: root mean square of terminal 20 millise-

conds.

Table 4. Correlation coefficients between EF, LAD and P-wave
SAECG parameters

EF LAD p
RMS40 («V) -0.040 -0.014 NS
RMS30 (¢V) -0.038 -0.076 NS
RMS20 (¢V) -0.067 -0.105 NS
RMS total P-wave (£V) -0.068 0.226 NS
fPD (msec) -0.057 0.222 NS

EF: ejection fraction, LAD: left atrial diameter, SAECG: signal ave-
raged ECG, ECG: electrocardiogram, RMS20: root mean square of
terminal 20 milliseconds, RMS P: root mean square of P wave, {PD:
filtered P wave duration, NS: not significant

T2 AUAlES Pt A2 7ME Bt HARA o P
o} 7H4-& A3, tbRA|9 20—ms root mean square voltage
(RMS20)= wrehin kel 9li o] 71% ghol <ls) WAk
AAIE] WS i3 4 9ok QRS ALE A

9] A7) A3ty
W7)we] By
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