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To assess the relation of increased mortality and morbidity to persconal loss and damage following the 1388
earthguake in Armenia, the authors conducted a prospective study of mortality and a nested case-control
analysis of incident morbidity. Employees of the Armeman Mirustry of Health and their immediate families (n =
35,043) who survived the disaster formed the study population. Two sets of interviews with the employees,
carried out over a period of 4 years of follow-up, were used as the primary source of data for thrs study. The
highest numbers of deaths from all causes and from heart disease were observed within the first 6 months
following the earthquake. The nested case-control analysis of 483 cases of newly reported heart disease and
482 matched non-heart-disease controls revealed that people with increasing levels of loss of matenal
possessions and family members had significant increases in heart disease nisk (odds ratios for “loss scores”
of 1, 2, and 3 were 1.3, 1.8, and 2.6, respectively). The findings were similar with regard ta the relation of
darnage and loss fo newly reported hypertension, diabetes mellitus, and arthritis. The findings of this study
support the hypothesis thal longer term increased rates of heart disease and chronic disease morbidity
{following an earthguake are related to the intensity of exposure to disaster-related damage and losses. People
sustaming such losses should be closely monitored for increased long term morbidity. Am J Epiderniol 1998;

148:1077-84.
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Investigators who have studied mortality and mor-
bidity resulting from earthquakes have limited their
investigations to the period immediately following the
disaster and have studied primarily injuries and their
effects (1~5). Katsouyanni et al. (6) compared death
rates within the first week after the 1978 earthquake in
Thessalonika, Greece, with predisaster mortality using
death registration records. They reported a threefold
increase in cardiac deaths and a 1.6-fold increase in
risk for dearths from all causes following the earth-
quake (6). Similar results were reported following the
Athens earthquake of 1981 (7). Trevisan et al. (8, 9).
comparing employees of an Olivetti factory before and
after the 1980 carthquake in Naples, Italy, reported
higher heart rates and serum cholesterol and triglyc-
eride levels within the first few weeks after the earth-
quake in the exposed sample. Although higher rates of
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morbidity and mortality, particularly from coronary
heart disease, have been reported following a number
of earthquakes, the direct relation of such increases in
mortality and morbidity to damage and personal loss,
as well as to various exposures incurred during the
earthquake, has not been demonstrated (10-12).

On December 7, 1988, at 11:41 am., an earthquake
registering 6.9 on the Richter scale hit the northern
part of the Armenian Republic (13). Half a million to
700,000 persons were made homeless, with deaths
estimated at 23,000. More than 21,000 residences
were destroved (14). To document heaith and illness
patterns in the affected population in the aftermath of
the earthquake. we initiated a number of epidemio-
logic studies that investigated determinants of mortal-
ity and morbidity resulting from the disaster (13). Our
imitial case-conirol study, conducted in the summer of
1989 in the city of Gumri (known as Leninakan at the
ume of the earthquake). identified a rumber of struc-
tural and behavioral characteristics that put individuals
at higher risk of injury during the earthquake (16). On
the basis of the findings from the case-control study in
Gumri, a larger cohort study involving the whole of
the region exposed to the earthquake was started to
monitor the long term health effects of the earthquake.
This paper presents the findings of the larger cohort
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study with regard to the effect of personal loss and
damage due to the earthquake on long term mortality
and morbidity from causes other than injuries. For a
follow-up period of approximatelv 4 years. we ana-
lyzed incident morbidity from heart disease and other
chronic 1llnesses using a nested case-control approach.
to test whether loss and damage were independent
predictors of long term morbidity at the level of the
individual persons who were studied.

MATERIALS AND METHODS

To develop an approprate cohort for this study. we
considered a number of options, ncluding sampling
based on residences. What was needed was a studv
populaiion for which we could obtain a listing of
membership on the day preceding the earthquake and
that would be relatively easy to trace during follow-up.
We decided to use employees of the Armenian Min-
istry of Health who were living in the earthquake
region on December 6, 1988, and ther immediate
famuilies. Listings of these emplovees were obtained
from the payroll, personnel. and information systems
departments of the Ministry of Health in Yerevan.
From an unduplicated list of 9,017 employees, we
were able to locate and interview 7.016, primanly at
the workplace but also at home. We also wnterviewed
705 new employees who had started working at the
Ministry of Health after the earthquake. Qf the 2.001
employees who could not be located, 927 had moved
outside of the earthquake region without providing a
follow-up address: 73 had died and their families had
relocated: 106 refused to be interviewed; and for 893
names on the imtial list. no information was available
and no contact could be established after a number of
attermpts. We interviewed colleagues to cbtain infor-
mation on the vital and migration status of each em-
ployee who could not be located. Persons who could
not be traced included larger proportions of physicians
and of emplovees who were posted in the city of
Gumri (Leninakan) in comparison with those whom
we were able to locate.

The final study population of 35.043 persons com-
prised the 7.721 employees who had survived the
disaster on December 7, 1988, and their family mern-
bers. Two series of interviews were attempted with
each of these emplovees or their families during the 4
years following the earthquake. These interviews were
carried out between 1990 and 1992. During the second
interview—which in most cases was conducted 2
years after the baseline interview—only 237 families
could not be located for interview. Thus. we had
follow-up information on 33,882 persons. or 97 per-
cent of the baseline population, 4 years after the earth-
auake

This study was conducted at a time of major tran-
sittons in this geographic area. The aftermath of the
earthquake was charactenized by major disruptions of
public services. These disruptions were further accen-
tuatcd during the follow-up penod by the state of war
n the Nagorno-Karabagh region and the declaration of
independence of Armenia from the Soviet Union
1991. A review of death cerificates and medical
records under these circumstances was not very en-
couraging in terms of the reliability of these sources
for obtaining informarion on causes of mortality and
morbidity.

The questionnaire was developed in Armenian and
was pretested in Armenia on a small sample of em-
ployees. In addition to a large number of questions
dealing with structural and environmental factors that
are important for the study of deaths and injurtes due
to an earthquake. the questionnaire inquired in detail
and for each family member about general health,
health behavior. morbidity, and mortality before and
after the earthquake. Thus, the questions on mortality
included: “Were there any deaths in vour family after
the earthquake? If any, please indicate which member
of the family died and the day, month, year, and
cause.” The guestions about morbidity included indi-
vidual checks of 17 common diseases. One of the
questions inquired, “What were the chronic diseases
that any member of the family had had up to the
earthquake? Whai are some new diseases that have
been identified since the earthquake? Please record the
disease. the measures taken, the results, the medical
institution involved, and the date.” Considering the
fact that respondents to the interview were either
health professtonals or emplovees of the Ministry of
Health with better than average access to the health
care system and to diagnostic facilities, it is not sur-
prising that the information obtained on causes of
morbidits and mortality was very detailed and in-
volved over 1.000 different diagnoses or categories.
The current analvses excluded all deaths and morbid-
ity directly related to imjunies sustained dunng the
earthquake.

The questionnaire administered during the second
interview was custom-printed for each family and
incorporated the information obtained from the first
interview. Thus. cvery 1tem from the first interview,
particularly information on health outcomes. was val-
idated during the second interview, which in most
cases was conducted by a different interviewer. We
decided to use the validated information from the
second interview to study ourcomes. There was no
discrepancy between interviews with regard o events
of death.

To study the cumulative effect of various types of



personal losses resuliing from the earthquake, we de-
veloped a scoring system. Loss of a family member
and loss of a house contributed one point each to this
score, while injuries sustained in the family and loss of
honsehold goods contributed half a point each. A
variety of weights were applied to the vanables in a
number of models. These weights did not elicit any
results that were significantly different from those
presented.

“Coronary artery disease™ was one of the 17 medical
conditions that the questionnaire inquired about. Al-
though the inquiry was focused on coronary artery
disease, we decided to take the more conservative
approach of calling it “heart disease.” To assess the
contribution of various potential risk factors to inci-
dent heart disease, we conducted a nested case-control
analysis within the larger cohort. The 483 new inci-
dent cases of heart disease in the post-earthquake
period among persons aged >30 years were maiched
by incidence density sampling to 482 contrels with no
heart disease from the study cohort who were alive
within 3 months of the case (17). The matching van-
ables were age (within 1 year) and sex. Following
simple frequency distributions and cross-tabulations,
multivariate logistic regression analysis was used to
adjust for varfous potentially confounding factors.
Both conditional and unconditional models were
tested. In addition to adjustments, other multivariate
models were also used to test for potential interactions
between the different variables. Case-control analyses
were also carried out for reported incident post-
earthquake hypertension, diabetes mellitus, and arthri-
tis in this same cohort, to test whether the relations
observed for heart disease were maintained across
other chronic diseases.

RESULTS
Mortality

As figure 1 indicates, there were higher numbers of
observed deaths from all causes and from heart disease
within the first 6 months following the earthquake in
this cohort. During the follow-up period of up 10 4
years, death rates were maintained at the lower levels
of the second half of the first year of follow-up. Table
1 shows the distributions of the deaths by various
characteristics of interest within the first 2 years of
follow-up. Unadjusted death rates increased with age
and were higher among males and persons with less
education. In addition, these death rates were higher in
stnokers. regular alcohol drinkers (“Do you regularly
use any alcohol?”), persens who did not exercise reg-
ularly (*Do you exercise regularly?”), and those with
a body mass index {weight (kg)theight (m)®) greater
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FIGURE 1. Deaths from all causes and from heart disease follow-
ing the 1988 earthquake in Armenia in a cohort of 35,043 Ministry of
Heaith employees and their famiieg

than 30. Deaths from- heart disease showed findings
similar to those of deaths from all canses (table 1). For
each of the variables of interest, death rates during the
first post-earthquake year were higher than those seen
during the second year.

Our analysis of the effects of various exposures at
the moment of the earthquake on mortality revealed
that persons who were inside a building and those who
were on the first floor of a building at the moment of
the earthquake were at higher risk of dying during the
first year after the earthquake (table 2). The increased
mortality for people on the first floor of a building was
not maintained following adjustment for age. To as-
gess the effect of being inside a building at the moment
of the earthquake, we performed multivariate logistic
regression analyses that adjusted for a number of po-
tential confounders and that used different models.
These analyses revealed that age and lower levels of
education were predictors of death from all causes 1n
these models. In separate stratified analyses using
deaths from all causes and from heart disease during
the first year as the outcomes of interest, the associa-
tion with being inside a building was significant only
in males (table 3), The multivariate analyses of deaths
from heart disease gave results that pointed in the
same direction with regard to montality from all
causes, except that education was no longer a predictor
of heart disease death. Both general and heart disease
mortality during the follow-up period were not related
to other descriptors of the status of the individual at the
moment of the earthquake. In addition, none of the
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TABLE 1.

Frequency distributions and rates of deaths from all causes and from heart disease, by demographic and other risk

factors, for the first 2 years following the 1988 earthquake in a cohort of 35,043 Ministry of Health employees and their families,

Armenia

Deaths from all causes

Deatns from heart disease

First year Second year First year Second year Tatal
Rate Rate Rate Rate 0o
No per Nao. per No per No, per
1,000 1,000 1,000 1,000

Age (years)

0~10 15 2.02 7 0,94 2 0.27 1 013 7,425

1120 2 0.34 4 0.69 4] 0.00 1 0.17 5.811

21-30 9 1.28 9 1.29 2 029 1 0.14 6,983

3140 12 2.38 7 139 2 040 o] 0.Q0 5,041

41-50 11 338 12 3.69 4 1.23 4 123 3.2580

51-60 41 9.74 27 542 17 4.04 6 1.43 4,208

B1-70 40 24.59 32 19.67 13 799 15 G922 1.627

>70 79 114 83 61 88.66 18 26 16 8 11.63 688
Gender

Female 80 4,34 72 am 13 0.71 14 076 18,420

Male 129 7.76 87 523 45 2.71 22 1.32 16,623
Location

Gumn 80 6.58 49 404 26 2.14 10 0.82 12,139

Spitak 17 8.02 14 6.60 4 1.89 4 1.89 2,120

Other 112 5.39 96 4.82 28 135 22 1.06 20784
Educational lave!

Sscondary school 148 7.18 122 &.591 38 1.84 26 1.26 20,628

Higher 81 4.23 37 257 20 1.39 10 0.69 14.417
Current smoking

Yes 71 1018 41 5.88 24 344 12 1.72 6,976

No 136 4.85 115 4,10 33 1.18 23 0.82 28,056
Regular ateohol drinking*

Yes 64 8.78 40 548 17 2.33 11 1.51 7,293

No 143 5.16 116 4,18 40 1.44 24 087 27.733
Regular exerciset

Yes 5 1.10 5 1.10 o] 0.00 1 0.22 4.534

No 204 8.70 154 508 58 1.80 35 1.15 30.481
Body mass indext

0-30 143 4,57 117 374 35 1.12 28 0.89 31,321

>30 34 10 11 24 7.14 15 4.46 5 148 3,363

* “Do you regularly use any alcohol?”
t ‘Do you exercise regulady?”
I Weight {kg)height (m)2

other variables in these analyses showed any signifi-
cant association with mortality, particularly variables
related to loss following the earthquake.

Morbidity

As ficure 2 illusirates, there were higher reported
numbers of incident cases of hypertension. heart dis-
ease, arthritis, and diabetes within the first 6 months
following the earthquake. In the nested case-control
comparison between the 483 incident heart disease
cases and 482 incidence density-matched controls.
odds ratios were highest for persons with death and
injury in their family resulting from the earthquaks
(table 4). Compared with persons who did not expe-

rience any major losses during the earthquake. people
with increasing loss scores of 1, 2, and 3 had signifi-
cant odds ratics of 1.3, 1.8, and 2.6, respectively, in
multivanate logistic regression analyses that adjusted
for age, sex, education, and body mass index (table 5).

The case-control analyses for reported incident mor-
bidity due to diabetes, hypertension, and arthritis also
revealed significant relations with degree of damage
and loss resuliing from the earthquake for each of
these chronic conditions.

DISCUSSION

Our observation of higher rates of death from all
causes and from heart disease within the first year afier
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TABLE 2. Frequency distributions and rates of deaths from all causes and from heart disease, by disaster-related factors, for
the fitst 2 years following the 1988 earthquake in a cohort of 35,043 Ministry of Health employees and their families, Armenia

Deaths from all causes

Deaths from heart diseass

First year Second year Flrst year Second year Total
Aate FAate Rate Rate .
No. per No per No per No per
1,00G 1,000 1,000 1.000

Location during earthquake

inside a building 179 6 40 123 4.40 51 1.82 27 0.96 27 985

Qutside a building 30 428 35 4.99 7 1.00 8 1.14 7.0186
Heught of building (if inside)

1 story 89 12,11 55 7.48 23 313 12 1.63 7,347

2—4 stories €2 3.80 a1 313 21 1.29 14 0.86 16,309

58 stenes 29 5.60 13 4.09 9 2.05 3 (.68 4,398

29 stories 2 2.83 3 4.25 5 7.08 8 1133 706
Location i building (if nside)

First floor 114 7.97 77 539 3z 2.24 19 133 14,295

Second floor 45 5.05 33 382 14 1.54 7 0.77 9,114

Floors 34 17 4,09 13 3.13 5 1.20 1 o244 4,158

Floor 5 or above 5 4,41 3 2.64 2 1.76 1 cas 1,135
Earthquake-induced death

In the farmily

Yes 14 6.13 10 4.38 5 219 4 1.78 2,282

No 195 585 149 4,55 53 1.62 32 0.98 32,761
Earthquake-induced injury in

the family

Yes 35 621 20 355 9 1.60 2 0.35 §,637

No 174 5.82 139 4.73 49 1.67 34 1.16 29,406
Personal loss score*

0 124 8.03 103 501 35 1.70 27 1.31 20,570

1 58 6.41 3g 4.47 17 1.85 6 069 8,730

2 23 518 18 4.05 4 0.80 4 Q.90 4,443

3 11 8486 2 1.54 4 3.08 o] 0.00 1,300

*For definition, see “Matenals and Methods."

the earthquake 1s consistent with reports from previous
studies of earthquakes (6, 7). The fact that this increase
was mostly limited to the first 6 months of the post-
earthquake period reinforces our belief that this find-
ing is probably genuine. For heart disease, the increase
in deaths is more of a problem in the male population.
Except for being inside of a building, none of the
earthquake-related factors of exposure and loss were
able to explain the higher mortality seen during the
first 6 months in this population. The effects of some

of the classical coronary heart disease nsk factors that
were studied pointed in the expected direction.

In contrast to mortality, loss and adversity resulting
from the earthquake was predictive of reported inci-
dent morbidity from heart disease. There was a dose-
response type of relationship between loss resulting
from the earthquake and morbidity from heart disease.
The findings for reported heart disease morbidity were
replicated for hypertension, diabetes, and arthritis.
Thus, factors that represent the immediate impact of

TABLE 3. Estimated relative risk of death from all causes and from heart disease upon follow-up, by
gender, among petsons who were Inside a building at the moment of the 1988 earthquake, Armenia

Deaths from all canses

Deaths from hean disease

Gender All 4 years First year only Ali 4 years First year only
Age- 95% Age- 95% Age- 95% Age- 95%
adusted  confidence adjusted corflidence atdjusted  confldence  adjusted confidence
OR* nterval OR nterval oR Interval OR rerval
Male 1.3 0.9-1.7 18 1.0=-3.0 22 1.24.0 4.0 1.2-13.0
Female 1.0 0.6-1.7 1.9 0.6-8.0 0.8 0.3-1.9 0.9 0.1-6.8

* OR, odds ratio.

Am J Epidermiol  Vol. 148, No. 11, 1998
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Number of incidence cases

Months from earthquake

FIGURE 2. Patterns of morbidity following the 1988 earthquake i Armenia.

the earthquake, such as bereavement and injuries in In assessing the findings of this study. o
the family, as well as matenal loss, were independent  address a number of issues. These include
predictors of long term adverse physical illness. validity of the reported causes of mortality a

TABLE 4. Frequency distribution of 433 incident heart disease cases and 482 age- and gender-
matched controls following the 1988 earthquake in a cohort of 14,814 adults, by personal losses
related to the disaster, Armenia

No of

incident heart No Qdds 9.5%
dissase DOI'I?:O'S ratio col:::eﬂlgglce
cases
Earthguake-induced death in the family
Yes 81 27 24 15-4.0
No 422 455 1.0
Earthquake-induced mjury in the farmly
Yes 119 61 23 1.6-32
No 364 421 1.0
Less of farmily apariment or housa
Yes 181 153 1.3 1.0-1.7
Mo 302 329 t.0
Matenal possessions loss score (within
familyy*
] 32 49 1.0
1 100 115 1.3 0,823
2 239 246 1.5 2.9-25
3 112 72 2.4 14-42
Total loss scoret
[»] 231 286 10
1 132 122 1.3 10-18
2 81 568 18 1.2-27
3 3g 18 2.7 1.4-5.0

* One point each for loss of money, loss of furmiture, and loss of household appliances.
T Cne point each for death of a family member and loss of 2 house or apartment, half a point each for injury
in the family and matenal loss



TABLE 5. Relative odds of developing incident heart disease
following the 1988 earthquake, Armenia*
Vanable ggg?r 95% CIf
Age group {years)
5170 vs. 31-560 10 0.85-1.4
71-100 vs. 31-50 12 0.6-2.3
Gender (female vs. male) 0.8 0.7-1.2
Education (0-10 years vs. >10 years) 1.5 1119
Body mass index§ (=30 vs. <30) 1.4 1.1-1.9
Totai loss scoref]
1vs. 0 1.3 1018
2vs 0 1.8 11-26
3vs.0 2.6 1547

* Results of multivariate logistic regression analysis based on
a comparison of 483 cases and 482 age- and gender-matched
controls in a cohart of 14,814 adults,

+ Odds ratios were adjusted for afl other rigk factors listed In the
aple.

% Cl, confidence interval.

& Weight {kg)/height {m)z,

T For definition, see “Materials and Methods."

bidity, 2) ascertainment of losses following the earth-
quake, and 3) the differences in the findings between
the analyses of mortality and morbidity.

Ascertainment of the event of death has a high level
of validity in field survey situations. The possibility
that some deaths occurring during the first month after
the earthquake could have been missed by this study
was minimized because of our ascertaining the study
population on the day before the earthquake and trac-
ing them through their families during the follow-up
period. As a population-based study of long term post-
earthquake mortality and morbidity, this investigation
had the unique feature of defining a study population
as it existed on the day before the earthquake and
tracing the outcomes in that same group following the
disaster.

Although proxy-reported cause of death may have a
low degree of validity in other studies, the reports
obtained from these Mimstry of Health employees
were probably more valid than those obtained from lay
interviewees, The health professionals interviewed for
this study had greater than average access to the health
care system and its diagnostic facilities. The vast ma-
jority of the reported death and morbidity due to heart
disease in persons over 30 was probably due to coro-
nary heart disease. In other smdies of post-earthquake
mortality based on death certificates and patient ex-
aminations, there was a significant increase in mor-
bidity and mortality from coronary heart disease but
not from cardiomyopathy. hypertensive heart disease,
valvular heart disease, or cerebrovascular disease (10—
12).

The initial increase in mortality that was observed
during the first 6 months following the earthquake
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could not be explained by the iniensity of exposures
incmred during the disaster and in the immediate
postdisaster period. One may first consider measure-
ment problems as a possible explanation for the lack of
an association between earthquake-related losses and
stressors and postdisaster mortality. However, much of
our questionnaire dealt with these presumed stressors,
and this questionnaire has demonstrated its usefulness
in establishing associations with earthquake exposures
in our previous studies of injuries and mortality result-
ing directly from this same earthquake (5, 16). It 1s
possible that some combination of stressors not mea-
sured in our questionnaire may explain some of the
increase in mortality. We also considered the possibil-
ity that a number of these factors were interacting
and thus masking a specific effect for some of the
earthquake-related stressors. As was demonstrated in
table 3, gender is potentiallv such a factor. Higher risk
of postdisaster mortality was more pronounced in the
males when we assessed the effect of being inside a
buwlding at the moment of the earthquake.

In contrast to mortality, the finding of Increased nisk
of morbidity from heart disease as a result of exposure
to loss and the stressors of the earthquake is consistent
with the previous literature documenting such in-
creases in risk under similar conditions For example,
in our study of arteriographically defined coronary
artery disease in Lebanon during the civil war there.
we were able to document that risk increased with
exposure to the stressors of the war (18). However. 1t
is also important to note that this relation is not very
specific: it may be part of a more generalized predis-
position to morbidity following exposure to major
stressors. or it may be due to biases in the reporting of
and/or detection of higher levels of morbidity in peo-
ple with higher levels of hardship. For example, our
finding of an association between reported arthritis
and loss score may be attributable to differential pain
perception between persons exposed to various levels
of loss as a result of the disaster In addition. we
cannot rule out differential recall as an explanation for
this finding. In a few reports following previous di-
sasters, increases have been reported for a number of
disease outcomes (19, 20). Logue and Hansen (21)
conducted a case-control study of hypertension 1n fe-
male flood victims in a 5-year postdisaster survey. A
nutber of stressors related to the disaster were signif-
icantly associated with hypertension in that study.

To our knowledge, thus is the first longitudinal
follow-up study carried out during the post-event
phase of an earthguake that has allowed investigators
to link personal risk of exposure and damage to mor-
tality and morbidity. The approaches used in this study
will help to improve the investigation of the complex
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relations among factors related to survival following
earthquakes (22).

The observations of this study support the hypoth-
esis that the longer term increased rates of heart dis-
ease and other chronic disease morbidity following an
earthquake may be related to the intensity of exposure
to disaster-related damage and losses. The observed
higher risk of morbidity, particularly for incident heart
discase and other chromic diseases, among persons
exposed to such losses encourages us to consider de-
signing focused preventive strategies to implement in
sech persons following a disaster. People sustaining
disaster-related losses should be closely monitored for
increased long term morbidity.

ACKNOWLEDGMENTS

This study was supported by a grant from the Armeman
Relief Society, Inc. (Watertown, Massachusetts) and by the
Ministry of Health of Armenia (Yerevan, Ammenia).

The authors acknowledge the contributions of the staff of
the Republican Information and Computer Center, Ministry
of Health. Armemna.

REFERENCES

1. Spence RJ, Coburn AW, Saka1 S, et ai. Reducing human
casualties 1n building collapse: methods of optimising disaster
plans to reduce injury levels, Cambridge. England: Martin
Centre for Architectural and Urban Studies, Cambridge Uru-
versity, 1991:1-55.

. De Bruycker M, Greco D, LeChat MF The 1980 earthquake
m Southern Haly: morbidity and mortality. Int J Epidemiol
1985:14:113-17.

3 @Glass RI, Urutia JJ, Sibony §, et al. Earthguake injuries
related to housing in a Guatemalan village. Science 1977;197;
638-43.

4, Roces MC, White ME, Dayrit MM, et al Risk factors for
injuries due to the 1990 carthquake in Luzon, Philippmes. Bull
World Health Organ 1992,70:509-14.

5. Armenian HK, Melkonian A, Noji EK, et al. Deaths and
mjuries due to the earthquake 1n Armenia: a cohort approach.
Int J Epidemiol 1997,26:806-13.

12

10

1.

13.

14

15.

16.

17.
18.

19

20.

. Katsouyanm K, Kogevinas M. Trichopoulos D. Earthquake-

related stress and cardiac mortality Int J Epidenuol 1986;15;
326-30.

. Trichopoulos D, Kasouyanm K. Zavitsanos X, et al. Psycho-

logical stress and fatal heart attack: the Athens (1981) earth-
quake natural experiment. Lancet 1983,]:441-4,

. Trevisan M, Celentano E. Meucci C. et al. Short-term effect of

natural disasters on coronary heart disease risk factors. Arte-
nosclerosis 1986:6:491-4.

Trevisan M, Jossa F, Fannaro E, et al. Earthquake and coro-
nary heart disease risk factors. a longutudinal study. Am J
Epdemuol 1992:135 632-7.

Dobson AJ. Alexander HM. Malcolm JA. et al Heart attacks
and the Newcastle earthquake Med JF Aust 1991;155:757-61,
Kano K, Ohashi T. Increased coronary heart disease mortality
after the Hanshin-Awaji earthquake among the older commu-
nity on Awaji Island. Tsuna Medical Assocration. J Am Geri-
atr Soc 1997:45:610-13.

. Kioner RA, Leor I, Poole WK, et al. Population-based anal-

ysis of the effect of the Northridge earthquake on cardiac
death in Los Angeles County, Cahfornia. ] Am Coll Cardiol
1997,30:1174-80

Karapetian NK, Agbabian M, Chelingarian GV Earthquakes
of the Armenian highlands (seismic setting). Los Angeles,
CA: University of Southern Cahiformia, 1991:1.

United Nanons Disaster Rehef Orgamzation (UNDROQ). Mul-
tisectoral study on disaster management and planning in Ars-
menia. Geneva, Switzerfand: UNDRO, 1990

Noji EK, Kelen GD, Armenian HK, et al. The 1988 earth-
guake in Soviet Armenia: a case study. Ann Emerg Med
1990.19:891-7.

Armenian HE, Noji EK, Oganestan AP. A case-control study
of injuries ansing from the earthquake in Armensa. 1988. Bull
World Health Organ 1992;70:251-7.

Pearce N Incidence density matching with a simple SAS
computer program. Int J Eprdemiol 1989;18:981-4.

Sibat AM. Armenian HK, Alam 5. Wartime determinants of
arteniographically confirmed coronary artery disease in Beirut.
Am ] Epidermuol 1989:130:623-31.

Clayer JR, Bookless-Pratz C, Hams RL. Some health conse-
quences of a narural disaster. Med J Aust 1985;143 182-4.
Takakura R, Himeno S, Kanayama Y, et al. Follow-up after
the Hanshin-Awaji earthquake diverse influences on pneumo-
nia. bronchial asthma, peptic ulcer and diabetes mellitus
Intern Med 1997:36:87-91.

Logue JN, Hansen H. A case-control study of hypertensive
women in a post-disaster community: Wyoming Valley, Penn-
syivama J Hum Stress 1980;6:28-34.

Armeman HK. Methodologic 1ssues in the epidemuoclogic
studies of disasters. In: Proceedings of the international work-
shop “Earthquake Inmjury Epidemuology: Mitgation and Re-
sponse,” Baltimore, Maryland, July [0-12. 1989 Baltimore,
MLD: The Johns Hopkuns University. 1989:95-106,



