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Could moderate earthquakes also trigger cardiac events?
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The association between cardiac events and the experience

of an earthquake has been known for a long time and has

been reported in several areas of the world, where signifi-

cant increases in mortality and morbidity due to acute

forms of coronary heart disease (CHD) have been regis-

tered [1, 2]. However, it is not clear why some earthquakes

appear to be less harmful than others. It seems that to

induce cardiac events, earthquakes must not only reach a

relatively high intensity, but also occur at a certain time of

day—early morning appears to be the critical day period

[3]. Another poorly studied question is whether there are

any age and sex differences in excess mortality and mor-

bidity associated with earthquakes, similar to that which

occurs for other environmental exposures (e.g. heat waves),

whose effect is sharper among older people.

Portugal is among those European countries with the

highest seismic risk. In addition, although after the 1755

Lisbon earthquake Portuguese territory has not been

affected by such violent quakes, low and moderate mag-

nitude events are very common.

Since the biggest Portuguese earthquake of the twentieth

century on 28th February 1969 (8.0 magnitude), which

caused 11 deaths due to cardiac disease, only one is known

to have caused deaths attributed to heart attack—that of

21st May 1997.

This seism occurred at 11:51 p.m. UTC (0.51 a.m.

Portuguese local time) and reached a magnitude of 5.3 and

an intensity of VII (MM56 scale) next to the epicentre, in

the Northwestern Spanish region of Galicia [4]. Despite its

relatively low magnitude, two deaths were caused by car-

diac disease triggered by the earthquake.

This study was conducted in order to evaluate whether

the 21st May 1997 moderate earthquake was associated

with an increase in hospital admissions due to acute

myocardial infarction (AMI), usually accompanying high

magnitude events.

The 21st May 1997 earthquake was felt not only in

Galicia (Spain) but in almost half of Continental Portugal.

However, only in the northernmost districts did it reach an

intensity of at least IV (MM56 scale), the minimum

experienced by the majority of the population and, there-

fore, capable of triggering any effects in the residents’

health. This geographical area comprised 59 municipalities

and 1,703,030 residents, who were considered the exposed

population (Fig. 1) for the purpose of this study.

Data from the National Hospital Discharge Register

(NHDR) was used and admissions with a main diagnosis of

AMI, International Codification Diseases 9th revision-

Clinical Modification (ICD9-CM) codes 410.x were

selected.

The time window for investigating the earthquake’s

effects was chosen according to the following criteria: as

the earthquake occurred near midnight of the 21st May
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1997 and several minor aftershocks were felt in Northern

Portugal during the following days, the 10 days between

22nd May (Wednesday) and 31st May (Saturday) were

then selected.

We chose as control periods another 10 days before the

earthquake time window (8th May to 17th May 1997) and a

further 10 days after (5th June to 14th June 1997), plus

similar periods in 1998, 1999, 2000 and 2001, in a total of

fourteen control periods. To account for the well-known

day-of-the-week effect, all periods begin and end on the

same week days. Furthermore, to test whether there were

sex or age-specific effects, hospital admissions were

grouped by sex plus age groups, separating the elderly

(65 years old and over) from the remaining patients.

Proportions of hospital admissions for AMI in the

affected area (59 municipalities) in relation to the national

total number were computed for the 10-day period imme-

diately following the earthquake and for the fourteen

control periods. Fisher exact test was used to compare the

proportion of national hospital admissions for AMI in the

affected area during the exposure and the set of control

periods. The same test was employed to explore age and

sex differentials. Results were considered significant at a

level of 0.05.

Figure 1 shows the hospital admissions for AMI in the

59 municipalities during the 10-day period after the

earthquake and Table 1 shows the proportion of hospital

admissions for AMI from the national total number in the

10-day period after the earthquake, plus each control period

and the sum of the control periods. The relative number

(18.5 %) of national hospital admissions between 22nd and

31st May 1997 was higher than in any of the fourteen

control time windows. A statistically significant difference

between the proportion of national hospital admissions

after the earthquake and in the total control periods, taken

as a whole, was found [18.5 % 95 % CI 13.7–24.5 vs.

Fig. 1 Geographical area affected by the 21st May 1997 earthquake. Portuguese municipalities where the earthquake reached intensity (MM56)

of at least IV and number of hospital admissions by municipality from 22nd to 31st May 1997
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11.9 % 95 % CI 10.8–13.0 (p = 0.006)], which corre-

sponds to a 56 % increase in hospital admissions.

The effect of the earthquake on AMI hospital admis-

sions did not differ by sex or age, globally considered: no

statistically significant difference was found in the pro-

portion of female/male or younger/older hospital admis-

sions in the 10-days after the earthquake in comparison

with the control period. However, among women, the

proportion of patients below 65 years of age was higher

between 22nd and 31st May 1997 than in all the control

periods (38.5 % vs. 15.0 %, p = 0.049). Statistically sig-

nificant age differences weren’t observed in male patients.

Till now, age differences were never found or even studied

in the literature, although an increased susceptibility of

women to cardiac events after earthquakes has already

been reported in previous studies focused on major seismic

events [5].

To summarize, a 56 % excess in hospital admissions for

AMI was observed after a moderate earthquake, a phe-

nomenon that is quite frequent in many countries in the

world. Such findings bring important public health impli-

cations: by knowing that even moderate earthquakes could

trigger acute coronary events, policy makers should invest

in awareness campaigns and educational sessions (at

schools and in the community) in order to avoid unneces-

sary panic situations.

Portugal and other countries are also prone to major

earthquakes. Because of this, policy makers, clinicians,

emergency personnel should not only be aware of the risk

of injuries and damage, but also of a likely substantial

increase in cardiovascular events during the days, weeks or

even months following a major seism.
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Hospital admissions for myocardial infarction (absolute values in the

affected area and nationwide and proportion in the affected area)
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b 22nd–31st May 1997 versus total control periods (Fisher exact test,
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