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Abstract

Electrocardiographic findings in the elderly reflect both common cardiac diseases and physio-
logic ageing change. This cross-sectional population-based study explored the prevalence of various
abnormalities in the electrocardiograms of active older people and those who are free from any cardiac
pathology and determined their relationship to age and gender in a rural area of Thailand. Nine hundred
and sixty three people aged 60 years or more were recruited. The electrocardiographic prevalence of
ischemic heart disease, atrial fibrillation, left axis deviation and conduction defect were 5.5 per cent,
2.2 per cent, 2.5 per cent and 3.1 per cent respectively. After excluding diseases potentially affect-
ing the heart, the prevalence of atrial fibrillation, left axis deviation and conduction defect decreased
to 1.3 per cent, 2.0 per cent and 2.2 per cent. The prevalence of atrial fibrillation and ischemic heart
disease were significantly less (p = 0.015 and 0.003) in the 80+ year old group. Regarding gender
difference, only left axis deviation was found significantly more frequently in older men with an odds
ratio of 5.23 (95% confidence interval, 1.28-30.29) in those who were free from diseases potentially
affecting the heart.

In conclusion : Atrial fibrillation should not be regarded as degenerative change, but the result
of cardiac pathology instead. The most common electrocardiographic abnormality in normal older
men was left axis deviation and was found consistently more often than in older women. Therefore,
it is appropriate to investigate for any reversible causes of atrial fibrillation while it is not so for left
axis deviation in older men.
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Various kinds of diseases of the cardiovas-
cular system are prevalent among older people as well
as being the all-time number-one killer among this
particular age group which has the highest mortality
compared with their younger counterparts(1). What
tends to complicate the problem is that elderly patients
are either unable to provide an accurate medical his-
tory or suffer multiple concomitant diseases which
exhibit symptom complexes overlapping those attri-
butable to cardiovascular disease(2) and underutili-
zation of electrocardiography in this specific group
(3). Ischemic heart disease, arrhythmia and cardiac
hypertrophy are common cardiac diseases in older
people and can be simply detected by 12-lead elec-
trocardiography. On the other hand, the concept of
changes to the electrocardiogram as a result of the
normal ageing process may produce confusion when
interpreting true underlying coronary heart disease
(4). A cross-sectional survey was, therefore, designed
to explore the electrocardiographic findings in this
group of older people, in order to study the epidemio-
togy of underlying cardiac pathology in this group and
to investigate whether there were any findings that
could be related to the degenerative process of aging
rather than to underlying cardiac pathology. In turn,
this may assist appropriate investigation of the patient
who has an "abnormal" electrocardiogram.

MATERIAL AND METHOD

Approximately one hundred older people
were selected from each district out of two districts in
five provinces stretching from the north to the south
of the central part of Thailand giving a total of 963
cases. The authors contacted senior citizen’s clubs
organized by the local community hospitals in the
ten selected districts. The names of the subjects were
randomly selected from the lists of members of each
senior citizen club. The study was given approval by
the Department of Disease Prevention and Control,
Ministry of Public Health to be conducted at each
local community hospital.

After history taking regarding the basic
background, activity of daily living and medical his-
tory, each subject was physically examined to detect
valvular heart disease and other relevant physical
findings by one of the authors (P.A. and P.P.). All the
electrocardiographic recordings were performed by
the same trained nurse and interpreted by the author
(P.P.). The Minnesota Coding was used to classify
the electrocardiograms while the Whitehall Criteria
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were used to classify the electrocardiograms into pro-
bable ischemic or coronary heart disease (Minnesota
Codes 1.1, 1.2) or possible disease (Minnesota Codes
1.3,4.1-4.4, 5.1-5.3, 7.1)(3,6),

Subjects with ischemic heart disease were
identified firstly by a history of heart disease plus
those taking nitrates regularly. This was confirmed
by the subject pointing out a sample of drugs from a
variety shown indicating that this was their regular
medication. Secondly, in cases where no drugs were
being taken, those with a history of heart disease and
a typical history of angina pectoris were included and
finally cases with electrocardiographic findings sug-
gesting ischemic heart disease were also included in
this group.

Normal healthy older subjects were defined
as those without ischemic heart disease, a history of
hypertension or lung disease and by the absence of
a heart murmur suggesting valvular heart disease,
which could significantly affect the electrocardio-
gram. However, in cases with a systolic murmur at
the aortic area without the character of pulsus parvus
et tardus at the common carotid artery usually found
in aortic stenosis were still included in the normal
group as this finding is compatible with aortic sclero-
sis as a result of ageing.

The Chi-square test was employed to deter-
mine differences in dichotomous variables (Fisher’s
exact test in case of an expected cell value of less
than 5). Differences were accepted significantly sig-
nificant if p-value was less than 0.05.

RESULTS

The mean age was 69.19 + 6.31 years old
ranging from 60-93 years old. There were 95 cases of
ischemic heart disease : 52 cases had electrocardio-
graphic evidence of ischemic heart disease, 26 cases
had a history of ischemic heart disease with a con-
firmed history of treatment with nitrates and 17 cases
had a history of heart disease as well as a typical his-
tory of angina pectoris. 241 cases had a history of
hypertension, 46 cases suffered from chronic lung
disease and 83 cases had significant valvular heart
disease. However, some subjects experienced more
than one abnormal condition. Thus, the number of
normal healthy elderly people was 591 out of 963
cases (61.37% of the total sample population). This
group represents the group in which changes of the
electrocardiogram represent the "physiological”
changes of ageing.
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The prevalence of various electrocardio-
graphic abnormalities in older Thais is shown in Table
2. Regarding the type of abnormality reported, con-
duction defect includes right bundle branch block,
left bundle branch block, complete heart block and
sinus arrest while the category "Other abnormalities"
includes premature ventricular contraction, premature
atrial contraction, sinus bradycardia, atrial enlarge-
ment and undetermined axis. Some subjects had more
than one type of electrocardiographic abnormalities.

The prevalence of atrial fibrillation was 2.2
per cent in the total study population, 1.8 per cent
among the older men and 2.3 per cent among the older
women (Table 2). The prevalence was highest in the
70-79 years group (4.0%) while it was found in only
1.1 per cent of the young old group (60-69 years).
There was a significant difference in the prevalence
of atrial fibrillation between the three age groups (p =
0.015) (Table 3). Regarding electrocardiographic evi-
dence of ischemic heart disease, the prevalence was
4.0 per cent among the older men and 6.1 per cent
among the older women giving rise to a total of 5.5
per cent in the total study population. Likewise, the
prevalence within the oldest group (aged > 80 years)
was less than their younger counterparts which is
statistically significant (p = 0.003). As far as gender
differences are concerned, electrocardiographic evi-
dence of ischemic heart disease and atrial fibrillation
were found more frequently among the older women
(6.1% and 2.3%) than the older men (4.0% and 1.8%)
respectively. On the other hand, left axis deviation
and conduction defect were more common among
the older men (4.6% and 4.3%) than the older women
(1.4% and 2.5%) respectively. However, the preva-
lence of the left axis deviation and conduction defect
were not different between the three age groups (p =
0.496 and 0.099) (Table 3). Interestingly, according to
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Table 2, the percentage of those with normal electro-
cardiographic findings was found to be much the same
between older men (83%) and women (84.7%).

Left axis deviation was the most common
electrocardiographic abnormality found among nor-
mal older men with a prevalence of 4.1 per cent,
followed by conduction defect 3.6 per cent (Table 4).
Yet there was no relationship with increasing age as
shown in Table 5 (p = 0.262 and 0.153). Apart from
left axis deviation in the older men, the people aged
80 years or more tended to be free from obvious
electrocardiographic abnormalities in both males and
females. Likewise, the 70-79 year old group tended to
experience more electrocardiographic abnormalities
than the younger group (60-69 years) both in males
and females. Atrial fibrillation, which tended to be
more common among women in the total study popu-
lation, was found in much the same proportion in
men and women in the "normal” subpopulation (1.4%
and 1.3%). On the other hand, there was no relation-
ship between atrial fibrillation and age as shown in
Table 5 (p = 0.078). The prevalence of normal elec-
trocardiographic finding was around 90 per cent in
both males and females. When the prevalence of
various electrocardiographic abnormalities was com-
pared to the gender differences, only left axis devia-
tion was found to be significantly more frequent among
the older men than the older women with an odds
ratio of 5.23 (95% CI: 1.28-30.29).

DISCUSSION

Approximately 84 per cent of the total study
population revealed no significant electrocardiogra-
phic abnormality, whereas, it was around 95 per cent
among the general population in another study indi-
cating an age-related change(7). Electrocardiographic

Table 1. Demographic data of both the overall population and the normal healthy elderly.
Overall population Normal population
Male Female Total Male Female Total
n % n % n % n % n % n %
324 100 639 100 963 100 220 100 3 100 591 100
60-69 years 185 57.1 353 552 538 559 130 59.1 205 553 335 56.7
70-79 years 119 36.7 233 36.5 352 36.6 717 35.0 142 383 219 371
80+ years 20 6.2 53 83 73 16 13 59 24 6.5 37 6.3
Mean age 68.9+5.5 69.3+£6.7 69.2+6.3 68.7+5.4 69.1+64 68.98 + 6.05
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Table 3. Chi-square test of electrocardiographic abnormalities and the age group difference in the
total study population.
Atrial fibrillation Ischemic heart disease Left axis deviation Conduction defect
n % n % n % n %
21 100 53 100 24 100 30 100
Aged 60-69 6 28.6 22 41.5 11 45.8 11 36.7
Aged 70-79 14 66.7 21 39.6 10 41.7 16 533
Aged 80+ 1 48 10 18.9 3 12.5 3 10.0
P-value 0.015 0.003 0.496 0.099
Table 5. Comparison between age groups and various electrocardiographic abnormalities in the ''normal”
elderly.
Atrial fibrillation Left axis deviation Conduction defect
Yes No Yes No Yes No
n % n n % n n % n
8 100 583 12 100 579 13 100 578
Aged 80+ 0 0 37 2 16.7 35 0 0 37
Age 70-79 6 75 213 5 41.7 214 8 6L.5 211
Aged 60-69 2 25 333 5 41.7 330 5 385 330
P-value 0.078 0.262 0.153

evidence of ischemic heart disease was found in 4.0
per cent of males and 6.1 per cent of females or
overall 5.4 per cent. This corresponds with that found
by Woo et al in Hong Kong where the prevalence of
ischemic heart disease diagnosed by electrocardio-
gram was 6 per cent for men and 7 per cent for
women(8), The prevalence of ischemic heart disease
in the 60-69 years group was statistically significantly
higher than the oldest group (Table 3). A possible
explanation might be the early death of the younger
elderly people suffering from the disease so that the
oldest group represents "survivors” of a group in
which some have already died as a result of ischemic
heart disease. Those aged 80 years or more tended to
be free from obvious electrocardiographic abnorma-
lities in both men and women (Table 4) suggesting
that those with the best electrophysiology live longer
than the others.

The prevalence of atrial fibrillation was 2.2
per cent which was about half of that reported by
Frishman et al (4%)(9). Among the subjects with
neither clinical nor subclinical cardiovascular disease
(Table 4), the prevalence of atrial fibrillation was only
1.3 per cent similar to that reported by Furberg et al

(10) who reported numbers of 1.6 per cent. Further-
more, the present results revealed that although there
was a relationship between the prevalence of atrial
fibrillation and age group (p-value 0.015) in the total
population studied (Table 3) this was not so in those
who were free from cardiac pathology (p-value 0.078)
(Table 5). This important finding suggests that atrial
fibrillation in the Thai elderly is the result of asso-
ciated cardiac pathology rather than the ageing pro-
cess per se i.e. increasing age does not necessarily
bring about more atrial fibrillation. According to Table
2, the prevalence of both atrial fibrillation and ische-
mic heart disease is quite high in the age groups of
60-69 years and 70-79 years, the latter condition may
be the important cause of atrial fibrillation. As atrial
fibrillation is the most important arrhythmia in older
people and is associated with a significantly increased
mortality in older people(11), the patient should be
promptly examined for any underlying reversible
causes.

Some studies have demonstrated an age-
related trend towards left axis deviation(12), the pre-
sent results did not show a trend with increasing age
according to Table 3 (p = 0.496) and Table 5 (p =
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0.262). Interestingly, male gender was a significant
risk factor for left axis deviation with an odds ratio of
5.23 (95% CI: 1.28-30.29) for those who were free
from any cardiac pathology. Moreover, it was also
the most common electrocardiographic abnormality
found among older men who were free from any
cardiac pathology in Table 4. Therefore, it should not
prompt the physician to over-investigate in such a
situation. Left axis deviation should not be regarded
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as a significant finding in an older person as isolated

left axis deviation does not carry an adverse progno-
sis(13),

ACKNOWLEDGEMENT

This study was fully supported by the World
Health Organization in collaboration with the Depart-
ment of Disease Prevention and Control, Ministry of
Public Health.

(Received for publication on April 16, 2002)

REFERENCES

I. Wenger NK. Cardiovascular disease in the elderly.
Current Problems in Cardiology 1992; 17: 609-90.

2. Rodstein M. Characteristics of nonfatal myocardial
infarction in aged. Arch Intern Med 1956; 98: 84.

3. Ryall AH, Abdulah DR, Rios D, Wei JY, Hausdorff
JM. Undertreatment of cardiovascular disease in
ethnically diverse older adults: Who should receive
an electrocardiogram. J Am Geriatr Soc 2001; 49:
1573-4.

4. Mihalick MJ, Fisch C. Electrocardiographic find-
ings in the aged. Am Heart J 1974; 87: 117-28.

5. Rose GA, Blackburn H. Cardiovascular survey
methods. World Health Organization monograph
series No. 56. Geneva: WHO, 1982: 123-43.

6. Rose GA, Hamilton PJS, Keen H, Reid DD,
McCartney P, Jarrett RJ. Myocardial ischaemia,
risk factors and death from coronary heart disease.
Lancet 1977; i: 105-9.

7. De Bacquer D, De Backer G, Komitzer M. Preva-
lences of ECG findings in large population based
samples of men and women. Heart 2000; 84: 625-
33.

8. Woo J, Ho SC, Lau J, Yuen YK, Chan SG, Masarei

J. Cardiovascular symptoms, electrocardiographic
abnormalities, and associated risk factors in an
elderly Chinese population. Int J Cardiol 1993; 42:
249-55.

9, Frishman WH, Heiman M, Karpenos A, et al.
Twenty-four-hour ambulatory electrocardiography
in elderly subjects: Prevalence of various arrhy-
thmias and prognostic implications (report from
the Bronx Longitudinal Aging Study). Am Heart J
1996; 132 (2 Pt 1): 297-302.

10. Furberg CD, Pasty 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.

11 Tervahauta M, Pekkanen J, Punsar S, Nissinen
A. Resting electrocardiographic abnormalities as
predictors of coronary events and total mortality
among elderly men. Am J Med 1996; 100: 641-5.

12. Bachman S, Sparrow D, Smith LK. Effect of ageing
on the electrocardiogram. Am J Cardiol 1981; 48:
513-6.

13.  Caird Fl, Campbell A, Jackson TFM. Significance
of abnormalities of electrocardiogram in old people.
Br Heart J 1974; 36: 1012-8.




Vol. 85 No. 12 ELECTROCARDIOGRAPHIC SURVEY OF ELDERLY THAI 1279

magmsedulni s ludgeneine

Usaa3y Baauede, w.u, FRCP. (LONDON)®,
Ussing  Tgaddu, W, @aussonn Amassia,

namIaaedu Wi laludgingorainnnwesamwidialaniamadsuuaainanaesin
nmsfnmilinjdnnsanafionasasedulwinilasiiasn «q Tuggeengusnalupemuuaclunguiunannwens-
amwin 4 eniiasaadulniniale sviarnduwusiunguaswAvaegeeny Ididhimmsdne 963 T
wuANNgNlsAvaDAEDAWITA atrial fibrillation, left axis deviation, conduction defect infiusasas 5.5, 2.2, 2.5 uas
3.1 mwdRy Walddmawigengiunannwesamwinaiusdandulwivialawuaagness atial fiorila-
tion, left axis deviation, conduction defect indpaibEaT 1.3, 20, 22 AMNYNYDN atrial fibrillation uaz T3Anana-
Wamhlalunguay 80 T visaannninipsninguagBupenaiisddymeadis & left axis deviation wulu
dengmennnimdengeiinddydis odds ratio 523 (95% confidence interval: 1.28-30.29) pARIINAWIE
ngnfUMANNWensaMwAnsiinarardulWila nanlasaq atral fioritation Tuggeenglnadasinwendanm
fe q annhmaudsuilamnanenias SuanndaUindiwoussiigaludgegmeling An left axis
deviation wazwuINNIEgEgVARENTisdAY nididuiltdifianuindundasdudumamgynanensanw
Fnsethuny atrial fibrillation

fdny ¢ eaulWiITe, dgeonging, suun

Uiy Sadunde, Uising Jgeddu, asuninn Amamafie
SaNBRYNUNNE 4 2545; 85: 1273-1279

* mAnnrmaniasiuuasfian, Meinnemaaiigon,
** MAMNEYIAMIERT, @NITIMYEINGT, ANCULANEAMERIATTIIWELNG, KM INgIAENTRS, NJNW 4 10700




