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[Abstract] Objective To understand the prevalence, characteristics and risk factors of major
abnormal electrocardiogram (MA-ECG) in adults living in Shanghai. Methods The cross- sectional
dataset of prevalence survey on diabetes and metabolic syndrome in adults, aged 20-74 years, from
Shanghai, in 2007-2008, was analyzed. Demographic information, personal and, family histories of
diseases were collected. Physical examination and laboratory tests were done. Subjects underwent
examination on resting 12-leads electrocardiogram (ECG) , ECG records were coded according to the
Minnesota criteria and classified as MA-ECG or non-MA-ECG. Results A total number of 5364
subjects (2003 men, 3361 women) were finally included in this analysis. (1) The standardized
prevalence of MA-ECG was 7.3% (7.0% in men, 7.7% in women). In both genders, the age-specific
prevalence of MA-ECG significantly increased with age (Prna<<0.01). The age-specific prevalence of
MA-ECG in youths, middle aged and the elderly were 2.3%,7.7%,and 17.3% in men, and 3.3%,8.8%
and 16.4% in women, respectively (both Puw<<0.01). (2) The three most common MA-ECG forms
were arthythmia (28.8%) , bundle branch block (26.5%) and ST segment depression (20.0%) in men,
while there appeared ST segment depression (44.6% ) , arthythmia (23.0% ) and combined MA-ECG
(11.8% ) in women. (3) Data from multivariate logistic regression analysis showed that other than
age, coronary heart disease (CHD) was the only independent risk factor of MA-ECG in men, with its
corresponding OR being 2.33-2.39; while in women, menopause (OR value: 1.72-1.85) and
hypertension (OR value: 1.33-1.34) were main factors related to MA-ECG. Conclusion MA-ECG
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was prevalent in the middle aged and the elderly, with, arthythmia and ST segment depression the
most frequent forms of MA-ECG. Age, CHD and hypertension were the main risk factors of MA-ECG

in the adults from Shanghai.

[Key words] Major abnormal electrocardiogram; Minnesota code; Cross-sectional study
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| = ; \‘\ > Yary A/ A n= n=
i j?‘ o AR B A B A A HH(HBr&) 1608/2650 225/415 170/296 0.411
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AR (n=46,H/X) 11/159 35/1798 3.55(1.77~7.13) 0.000
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B E(n=942,F/%) 129/166 813/2248 2.15(1.68 ~2.74) 0.000
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S 3 4
BmE AORE(%%CI) P AORE%IS%CI) P
P
FlR )
20~ 1 1
40 ~ 3.44(1.88~6.29) 0.000 3.36(1.84 ~6.15)  0.000
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e
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OB 3 R B MA-ECG, BB R R B2 RS RS G IE
B4R MA-ECG, HARNER H2RE G/ TEME0R

YRR RIDH 10.6%", ZHIRER 54 HEA
—H, MEEHX MR RRKRH, BHMA-ECG
P W RIKIR R ST Be i (10.4%) . T 7
H(6.6%) STEREMGBS%), kKL LW
MA-ECG KX N T i 5 % (10.8% ) . ST Bt J: i
(5.4%)"M,

3. M MA-ECG XK E &K AR 5B
BRSNS B IR L I L i BEEE AL O AR
BE AR SRR, &.0% B EH MA-ECG
BMEELEOLHREN23~241%, #—H0HE
B, EUEEOCRBESTTREMQIE KA L
MA-ECG # 63.6%, T ST-T B8 1 Q if 2 7l Lo £
HMA-ECGHHE LEMN, LIGRZIHGE, £5&
DIR PN RSB ST B T BB E , Mt —2
O IRFERT, a] B Q ™, {B.O Bk B A fif
ZHe N BMEERIZLE SE ST , A m AR AT
B A AN AESR, M TCREAR ™, gk 2
FE ) TR S KA B W6 2 {4t I 75 R B, £ s B e IR
A, AR LR EE N MA-ECG & 3
23.9%,(HE AR EZHAHBRE T LML EE
¥ #2490 30%", Shiraishi 2B 8w, B0
R E DR R F 0 fi kit STRE MR EE
i,

AW L H & logistic [l 94047 & 81 , Lo tE A B¥
I MA-ECG K B H EIRFE8E L, £ 5
NEME, B2 Eh THREKETRE, /IS
HEHEWEIEERHE, LR ERE FERANOCE

ST B R, BeAMCHA & i o] S804
OERFME OUURESTTFBOOERF
By

ABFFE vh B MA-ECG 5% i H & R £/
MR, ot R a2 MEnE. FRET
AR AR BRANE K, BIFEFR EE 0w
7o I FE R B HE X MA-ECG B2 maE IR, R k1A 3
HibHE =R ENFEA R,

4, B5E R EW, Lt B &, MA-ECG 85 R
¥y B AF 16 18 < T B i (P<<0.01) ,  (EFAH
MA-ECG BINENFFHMN S ~ 81, LigHXH
ZEANBAE R BN MA-ECG B0 % it /6 %
FANBEFFTEMA-ECG, BRIGIRAL, 7009 | 1o I
ZABHIAMA-ECGHM I EREE, LBLE
G NBE B IRV EE M MA-ECG M EERE,

2 % X ®

[1] Rose CA. Cardiovascular survey method. 2ed. Geneva: WHO,
1982:123-143.

[2] The Pooling Project Research Group. Relationship of blood pressure,
serum cholesterol, smoking habit, relative weight and ECG
abnormalities to incidence of major coronary events: final report
of the pooling project. J Chronic Dis, 1978,31(4) :201-306.

[31] De Bacquer D, De Backer G, Kornitzer M, et al. Prognostic value
of ECG findings for total, cardiovascular disease, and coronary
heart disease death in men and women. Heart, 1998,80:570-577.

[4] Auer R, Bauer DC, Marques-Vidal P, et al. Association of major
and minor ECG abnormalities with coronary heart disease
events. JAMA,2012,307(14) : 1497-1505.

[5]Bao Y, Ma X, Li H, et al. Glycated haemoglobin Alc for

diagnosing diabetes in Chinese population: cross sectional



- 456 - PERATIRE G 2013465 A% 34 %4 58 Chin J Epidemiol, May 2013, Vol. 34,No. §

epidemiological survey. BMJ,2010,340:c2249.

[6] Blackburn H, Keys A, Simonson E, et al. The electrocardiogram
in population studies. A classification system. Circulation, 1960,
21:1160-1175.

[7] Yang ZJ,Liu J,Ge JP, et al. Prevalence of cardiovascular disease
risk factor in the Chinese population: the 2007-2008 China
National Diabetes and Metabolic Disorders Study. Eur Heart J,
2012,33:213-220.

[8] Li D,Hou XH,Ma XJ, et al. Association between an increment of
30-minute postchallenge plasma glucose and urine albumin
excretion exists in postmenopausal women but not in
premenopausal women. Menopause,2011,18(12):1303-1308.

(9] LinL,Chen G,Zou X, et al. Diabetes, pre-diabetes and associated
risks on Minnesota code-indicated major electrocardiogram
abnormality among Chinese: a cross-sectional diabetic study in
Fujian province, southeast China. Obesity Rev, 2009, 10:
420-430.

[10] MuHYT, Qiu P, Lu WH,et al. Electrocardiogram Minnesota
codings from 30 000 adult cases with Kazakh ethnicity in
Xinjiang, China. Chin J Epidemiol, 2010, 31 (4) : 451-454. (in
Chinese)

AT R, M, PR, % FHRHIX 30 000 4 # 5E K B4R
AL BB R IR A AS T, T HRRATIR 2, 2010,31(4)
451-454.

[11] Wu CC, Yeh WT, Crow RS, et al. Comparison of electrocardiographic
findings and associated risk factors between Taiwan Chinese and
US white adults. Int J Cardiol, 2008, 128:224-231.

[12] Prineas RJ, Le A, Soliman EZ, et al. United States national
prevalence of electrocardiographic abnormalities in black and
white middle-age (45- to 64-year) and older ( >65-year)
adults (from the Reasons for Geographic and Racial Differences
in Stroke Study). Am J Cardiol,2012,109:1223-1228.

[13] Yang YS. Mechanism of ST segment change. Clin J Electro,
2005,14(3):158. (in Chinese)

B, ST BBV K& AEHLH. PR e 2224 7R, 2005, 14(3) :
158.

[14] Jayaweera AR, Wei K,Coggins M, et al. Role of capillaries in

determining coronary artery blood flow reserve: new insights

using myocardial contrast echocard-iography. Am J Physiol,

1999,277:H2363-2372.

[15] Risau W. Mechanisms of angiogenesis. Nature, 1997, 386: 671-
674.

[16] Chen MZ. Cardiology. Beijing: Beijing Medical University Press,
1999:1053-1078. (in Chinese)

BRBIHE. .0 B2, bR JERTBERE K 2 th AAL , 1999: 1053~
1078.

[17] Shiraishi A, Tkeda H, Haramaki N, et al. Abnormal myocardial
blood flow distribution in patients with angina pectoris and
normal coronary arteriograms. Jpn Circ J,2000,64:566-571.

[18] Liu CC, Kuo BJ, Yang CH. Effects of estrogen on gender-related
autonomic differences in humans. Am J Physiol Heart Circ
Physiol,2003,285(5):2188.

[19] Zehender M, Meinertz T, Hohnloser S, et al. Prevalence of
circadian variations and spontaneous variability of cardiac
disorders and ECG changes suggestive of myocardial ischemia
in systemic arterial hypertension. Circulation, 1992, 85:
1808-1815.

(20] Gu DF, Huang JF,Zhang CX,et al. Association between blood
pressure level and clinical electrocardiogram findings in
intellectual population. Chin J Cardiol, 2000, 28 (5) : 360-361.
(in Chinese)

AR, HER, KRR, %5 20 322 8R 8 AR ILER R RHE
SiEm.G i B2 RN R, S0 R, 2000,28
(5):360-361.

[21] Siegel D, Cheitlin M, Seeley D, et al. Silent myocardial ischemia
in men with systemic hypertension and without clinical evidence
of coronary artery diseases. Am J Cardiol, 1992,70:86-90.

[22] Siegel D, Black D, Seeley DG, et al. Circadian variation in
ventricular arrhythmias in hypertensive men. Am J Cardiol,
1992,69:344-347.

[23] Cohn PF, Fox KM, Daly C. Silent myocardial ischemia.
Circulation, 2003, 108:1263-1277.

[24] Brooksby P, Levi AJ, Jones JV. The electrophysiological
characteristics of hypertrophied ventricular myocytes from the
spontaneously hypertensive rat. J Hypertens, 1993, 11 (6} :
611-622.

(We#% B #9:2012-12-10)
(ARG TAR)



