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Abstract
It is known that natural disasters, including the earthquakes, are fraught with the potential 

destructive properties bringing forth the most complex ecological, socio-hygienic, and epidemiological 
situations. These factors, in their turn, condition the outbursts of infectious diseases (the extremely 
dangerous infections amongst them), mass poisonings, etc. Epidemic outbreaks almost always 
accompanied the natural disasters.  

To factors capable to influence the emergence and spread of infectious diseases under extreme 
situations belong the following ones: mass (total) character of injuries of non-infectious nature, 
prevalence of combined injuries, psychic stress, disorganization of social structures, intense migration 
processes, disintegration of ecological systems.

In the zone of Armenian earthquake (1988) the most favourable conditions existed for epidemic 
complications:  huge mass of people cumulated at not so large, unadjusted areas without any sanitary 
hygienic conditions; disintegration or total failure of the water supply system, food sector and catering, 
trade, municipal services, as well as insanitation  of the environment. 

In Armenia like nowhere else in the world the calamity resulting from the earthquake was inter-
related with other powerful factors, amongst which were the war, communications, energy and 
economy blockades of the country, which worsened and aggravated the complicated state of affairs.

Despite the high risks of epidemic outbreaks in a period of Armenian earthquake (1988), neither 
epidemic outbursts, nor group infectious diseases and food poisonings were registered.  This was 
possible due to correct tactics and distinctly implemented preventive and anti-epidemiological actions.

The study on the experience of activity performed in the Armenian earthquake zone (1988) dur-
ing liquidation of the disaster after-effects has a great scientific and practical significance for deve-
lopment of a system ensuring anti-epidemiological safety of population, taking into account that 
such research and development is lacking in the world practice
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Introduction
December 7, 1988: in the northern part of 

Armenia there was a huge devastating earth-
quake with the epicenter between the town of 
Spitak and Leninakan city (nowadays Gyumri). 
About 40 % (11.3 km) of country territory, em-
bracing 24 cities, 16 administrative districts, 

344 settlements with the population of 596.9 
thousand persons, had strongly suffered. The most 
severe blow had fallen to Spitak, Leninakan, 
Kirovakan (nowadays Vanadzor), Stepanavan; 
58 settlements had been razed to ground. 

As a result there was a destruction of all 
industrial and agricultural entities and facilities 
on this territory, destruction of the water supply 
and power-supply systems. In consequence of 
this awful natural disaster according to official 
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data 25 000 persons deceased, 32 000 were 
wounded, 40 thousand persons were rescued 
from under the tumbledown, thousands became 
invalids and orphans. Material loss from the 
earthquake even by the most approximate calcu-
lations made 13 milliard rubles (in 1988 prices). 

It is known that natural calamities, including 
the earthquakes, are fraught with the potential 
destructive properties bringing forth the most 
complex ecological, socio-hygienic and epide-
miological situations. These latter, in their turn, 
condition the outbursts of infectious diseases 
(the extremely dangerous infections amongst 
them), mass poisonings, etc. [Dunsmore D. 
1986, Belyakov V., Zhuk E., 1988; Mayrapetyan A. 
1997; 1998a; 2005]. As a rule, the natural disas-
ters were almost always accompanied by the 
epidemical outbursts.

To factors capable to influence the emergence 
and spread of infection diseases under extreme 
situations belong the following ones: mass (total) 
character of injuries bearing non-infectious 
features, prevalence of combined injuries, psychic 
stress, disorganization of social structures, 
intense migration processes, endless streams of 
people forced to leave the affected zone; partial 
or complete destruction of health care logistics, 
disorder of treatment-and-prevention services, 
as well as that of state sanitary surveillance, dis-
integration of ecological systems [Barker D., 
Bennet F., 1982; Becker W., 1990; Keller A. et 
al., 1990; Noji E. et al., 1990; Struve S. 1990; 
Bold B. 1991; Noji E., 1993; 1994;  Noji E., 
Frumkin H. 1994; Shrivastava P. 1995; Shultz 
C. et al., 1996].

In the zone of disaster a grave situation 
emerged and was fraught with the danger of epi-
demic outbreaks of a number of infectious 
diseases in general population and in the cohorts 
of new-comers: life-savers and builders who 
arrived to perform construction/reconstruction 
works. The most favourable conditions were 
created for epidemic complications: huge mass 
of people cumulated at not so large, unadjusted 
areas without any sanitary hygienic conditions 

(frequently they found shelter in tents, motor-
garages, basements of residential houses, etc.); 
disintegration or total failure of the water supply 
system, food sector and catering, trade, municipal 
services, as well as insanitation of the environ-
ment. This is the incomplete list of negative 
factors, which in the aggregate predefined the 
hazard of emerging epidemic outbursts. On the 
background of activated stress-inducing factors 
there was a threat of wide prevalence of a number 
of diseases caused by conditionally pathogenic 
and pathogenic microorganisms [Belyakov V., 
Zhuk E., 1988; Aznaurian A. et al., 1990]. The 
situation was worsened by the fact that the 
material and technical basis of medical estab-
lishments, in particular, sanitary-epidemiological 
services were damaged and the rhythm of activ-
ity of these institutions was entirely interrupted. 

At the same time the situation that arose in 
Armenia after the devastating earthquake by its 
numerous manifestations differed from other 
cases of earthquakes and calamities in general. 
The cause was conditioned by the fact that in 
Armenia like nowhere else in the whole world 
the calamity resulting from the earthquake was 
interrelated with other powerful factors, amongst 
which were the war, communications, energy 
and economy blockades of the country, which 
worsened and aggravated the complicated state 
of affairs [Mayrapetyan A. 1997; 1998 a,b,c].

In addition, it should be emphasized that till 
present the earthquake consequences are not liq-
uidated in full: either in the sphere of housing 
problems solution or in concern of recovering 
the industrial capacity, facilities of culture, edu-
cation, public health. In such a major city as 
Gyumri (former Leninakan) about 3700 families 
still continue to dwell in temporary construc-
tions under severe conditions, which frequently 
exclude even elementary hygienic conveniences. 
Thus, one can state that in practice from the san-
itary hygienic point of view the state of calamity 
in the earthquake zone and the associated epide-
miological risks still exist and constant endeavors 
are required in order to ensure control over the 
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situation and its development; in order to prevent 
hygienic and epidemiological complications 
constant endeavors are required. 

Despite the complex character of the situation 
and the high risks of epidemic outbreaks in a pe-
riod of Armenian earthquake (in 1988, neither 
epidemic outbursts, nor group infection diseases 
and food poisonings were registered) immedi-
ately after the disaster or later on. In our opinion 
[Mayrapetyan A. 1990; 1998a,b,c] and according 
to judgment of a number of specialists [Korolkov V. 
et al. 1990; Onishchenko G. et al. 1990], who 
took part in liquidation of the earthquake conse-
quences, this became possible only due to cor-
rectly selected tactics and distinctly implemented 
preventive and anti-epidemiological actions in 
the zone of calamity.

Materials and Methods 
In order to prevent severe after-effects or at 

least to limit their scales in case of disasters the 
necessity is becoming highly urgent to carry out 
comprehensive study and thorough analysis on 
the experience gained due to activity performed 
in the zone of earthquake (Armenia, 1988), taking 
into consideration the abovementioned peculiar-
ities ever more worsening the situation that 
arose  in the country as a result of the earth-
quake, moreover that as shows the history of 
mankind till present no country of the world has 
done everything required for minimizing the 
consequences of major catastrophes [Hayryan A., 
1984]. At present, there is a considerable in-
crease in significance of studies aimed at sum-
marizing, scientific substantiation and compre-
hension of the experience gained in different 
countries especially taking into consideration 
the activation of international terrorism, the 
events of September 11, 2001 in USA and further 
occurrences in other parts of the world. Hence 
the study on our experience in the Armenian 
(1988) earthquake zone has a great scientific 
and practical significance for the development 
of a general concept, taking into consideration 
that, as shown by the analysis of literature data, 
such R& D is lacking in the world practice.  The 

initial material for a study on the problem was 
the complex situation that arose in the zone of 
disaster as a result of the destructive earthquake. 
The situation was conditioned by the collapse of the 
entire infrastructure of entities ensuring services 
to general population: water supply system, 
sewerage, trade, catering, food industry, services, 
etc., as well as by the total anti-sanitary, numer-
ous tumble-downs, huge amounts of cumulated 
building/constructional wastes, mass accumula-
tion of people without any shelter and ele-
mentary hygienic conditions. All the above 
mentioned was prone with the high risk for 
emergence and spread of epidemic outbreaks of 
numerous infectious diseases.

While performing this research we studied 
and summarized numerous documents dealing 
with the activity of the public health bodies on 
liquidation of the after-effects of the earthquake; 
in particular, the activity of the sanitary service, 
including our own work was studied, as well as 
the activity of other Agencies and civil engi-
neering organizations from all USSR republics, 
the representatives of which arrived to the earth-
quake zone. Different reports, on-line data on 
prevalence of infectious diseases, etc. were also 
studied. 

For research all known methods and appro-
aches were used: epidemiological, hygienic, 
statistical, laboratory, etc. 

One of the most important issues for ensur-
ing the hygienic and epidemiological wellbeing 
in the zone of calamity is decreasing the risks 
and prevention of epidemiological outbursts of 
intestinal infections (cholera, typhoid fever, 
paratyphoid, dysentery, common intestinal 
group of hepatitis, etc.), in particular: water-
borne infections. The real threat of this risk was 
first of all associated with the sanitary and tech-
nical state of the water-supply system. Ensuring 
the sanitary-epidemiological wellbeing in the 
zone of disaster, working out the tactics and 
principles for organization and carrying out pre-
ventive and anti-epidemiological measures the 
initial information on natural, socioeconomic 
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and medical geographical peculiarities of the 
region of a disaster acquired high significance 
[Hairiyan A.. 1984; Keller A. et al.; 1990; 
Korolkov V. et al. 1990]. Special part was 
devoted to knowledge on nosogeography of 
anthroponose and zoonotic infections, as well as 
characteristics of epidemiological and epizootic 
processes for revealing the risks of epidemic 
complications emergence, prognosis of situa-
tions, and decision making. 

Upon obtaining the information about the 
Armenia earthquake of December 7, 1988 the 
Ministry of Health of the Republic of Armenia 
directed 3 brigades to the zone of disaster; each 
team was comprised of specialists in epidemiol-
ogy, communal hygiene, and hygiene of nutri-
tion. Then the next day 5 more brigades were 
assigned, including also specialists on radiology 
and bacteriology. In compliance with the deci-
sion of the USSR Ministry of Health 5 specia-
lized anti-epidemiological brigades from Rostov, 
Stavropol, Saratov and Volgograd anti-plague 
institutes were also sent to the zone of calamity. 

Since the very first days after the natural 
disaster it became obvious that in the extreme 
situation for stabilization of the state and pre-
vention of epidemiological complications the 
commonly applied principles and approaches to 
organization of anti-epidemiological activity 
could not ensure the desired effect. A challenge 
arose before the sanitary epidemiological ser-
vices to work out and apply new non-standard, 
more efficient methods and principles for imple-
mentation under the extreme conditions, as in 
case of clear-cut tactics and precise arrangement 
of the activity it could secure the required re-
sults [Onishchenko G. et al., 1990].

In order to ensure complete control on disaster 
area a decision was made to divide the settlements 
into sectors depending on area and population size. 
For each sector brigades of specialists were assigned 
responsible for control and preventive anti-epidemic 
measures in the sector.  In the city of Leninakan 
12 brigades were functioning, in Spitak town and 
Spitak region 8, and in Stepanavan town and rural 

area there were 7 brigades. The brigades involved 
medical doctors: epidemiologists, hygienists, 
disinfectionists, pediatricians, etc. Each brigade 
was provided with the special sanitary vehicles.  
During the daily rounds on the area the staff of these 
brigades allowed to identify sick persons and 
those “suspected” for infectious diseases, chil-
dren, pregnant women, as well as to carry out 
preventive actions, etc.  [Mayrapetyan A. 1990; 
1998 a; b; c]. The complete information about 
the identified patients was transferred by portable 
radio transmitters to the Emergency Service for 
their further observation and hospitalization in a 
specially arranged infectious hospital. Brigade-
based arrangement of activity was highly appro-
priate and had an invaluable part not only in the 
aspect of sanitary and epidemiology, but also in 
concern of treatment and prevention in general 
population, especially in the initial period, when 
the local/district medical network was not func-
tioning in practice. The brigades executed control 
on sanitary-hygienic state of the water supply 
system through sampling water for bacteriological 
and sanitary-chemical laboratory analyses, arrange-
ment of public catering, as well as total supervi-
sion of the state of sectors.

Jointly with the governing bodies of Sanitary 
Epidemiological Service, the representatives of 
which were in the zone of disaster, the structure, 
membership and functions of specialized anti-
epidemic teams were changed and specified. 
Besides the specialized functions for epidemio-
logical surveillance on extremely dangerous infec-
tions these teams had to solve also more general tasks: 
prevention of intestinal infections, grippe, labo-
ratory diagnoses of intestinal infections, control 
on the quality and state of drinking water. 

In addition to anti-epidemiological brigades 
of general indication the special hygienic bri-
gades were also arranged to control water-supply 
entities and system, and entities of catering. Specia-
lized brigades were formed to perform disinfec-
tion in the foci of infection, in places from where 
corpses were removed and buried, etc.

In order to ensure the hygienic and epidemio-
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logical wellbeing in the zone of calamity the 
“Cross-cutting integrated Programme for ensuring 
sanitary-epidemiological wellbeing in towns 
and regions of the republic that suffered the 
earthquake” was developed by Ministry of 
Health of Armenia and approved by the Govern-
ment of Armenia and the USSR Ministry of 
Health. Identical plans were also developed for 
every town and region. Mentioned plans presup-
posed actions, responsible bodies, such as a 
number of republican ministries and agencies 
(the agricultural production sector, Ministry of 
housing community management, Ministry of 
domestic services, Ministry of trade, Ministry of 
internal affairs, etc.), city and regional councils. 
The sanitary epidemiological service constantly 
controlled implementation of the Programme, 
focusing on the situation at the sites of disaster, 
especially in places, where the aftereffects of 
the earthquake were grave, and timely responded 
to situations which caused concerns.  

Results and Discussion
One of the most important challenges for 

carrying activity in the zone of calamity is the 
prevention of outburst of intestinal infections, in 
particular water-borne ones. In this respect great 
significance was acquired by the initial informa-
tion about this problem prior to the earthquake. 
According to data available the level of disease 
prevalence in regions and towns of the zone of 
disaster before the earthquake, in particular the 
spread of typhoid fever, paratyphoids, etc., salmo-
nelloses, bacterial dysentery, and a group of 
acute intestinal diseases, was characterized by 
intense indices at the level equal to or below the 
average republican values, while these latter 
were below the average all-union indices. 
However, we took into consideration the fact 
that in certain years before the earthquake in 
some areas of disaster zone there were group cases 
of intestinal infections associated with pollution 
of tap water and it should be emphasized that 
these cases were mainly registered in major 
towns of the region. In the city of Leninakan 
with population above 200,000 persons the last 

case of such infections occurred in 1980, when 
the number of patients made 60. The intense index 
of disease prevalence made 30.0 compared to 
6.6 of an average republican level and 4.8 of the 
all-union level for the same year. In the city of 
Kirovakan the last such outburst took place in 
1976 with the number of sick people making 36 
and the index of disease prevalence 27 compared 
to average republican (8.0) and all-union (5.7) 
levels for the same year. This initial information 
was of great significance for assessment/valua-
tion of the situation, as well as for planning and 
implementation of anti-epidemic actions. 

In this respect the situation caused concerns. 
It is sufficient to mention that only in towns and 
urban-type communities of the zone of calamity 
304 km of water pipes were out of order, thus 
making 20% of all water supply network. Out of 
1420 km of the water net 513 km or 41.8 % were 
entirely ruined, while 594 km (41.8%) were in 
accidental state. Thus, the specific gravity of 
entirely ruined and accidental water supplies 
made 78% of the total. Only in Leninakan 140 
km (40%) of the 343 km water supply net was 
out of order.

As a result of these breakdowns there occurred 
unchecked pollution of a significant portion of 
drinking water.  The fact of intense drinking 
water pollution by the sewerage water was 
confirmed by the laboratory analyses according 
to which the hygienic indices of drinking water 
worsened hundredfold: nitrates and nitrites were 
present in water samples, while there was abso-
lutely no residual chlorine. For example, in 
Spitak coli index of drinking water was wors-
ened 150-200 times, the content of ammonia 
made 1-5 mg/L, chlorides 20-60 mg/L, sulfates - 
130-200 mg/L, dry residue 350-400 mg/L.

In order to avert the threats of water-borne 
outbreaks of intestinal infections, first of all as 
an emergency measure the damaged and ruined 
water supplies were disconnected. Sanitary epi-
demiological teams (brigades) visited the inha-
bited area, the camps of emergency and building 
workers, etc. and warned the population about 
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the existing threat of transmission of the infec-
tions with water. The practice to render infor-
mation by means of megaphones proved to be 
efficient. Later on, when the radio broadcasting 
system worked anew, the information campaign 
continued via the local radio. A great number of 
precautionary leaflets was disseminated among 
the population and emergency workers,  inform-
ing about the threat to use unboiled drinking 
water. Recommendations were given to prevent 
the spread of diseasses. In particular, general 
population and emergency workers were insis-
tently recommended to use even the tested water 
only after boiling. The decision was made to use 
bottled mineral water for general water use, as it 
was entirely substantiated from the hygienic and 
epidemiological point of view. Mineral water 
was brought to the zone of disaster from other 
towns and regions and distributed immediately 
in the streets, at temporary dwellings, etc. For 
the first days this action was an appropriate and 
even life-saving one. However, it was impossible 
to solve the problem only by means of mineral 
water, especially for a long time. Therefore, new 
additional measures were taken, in particular, to 
use earlier abandoned low-efficacy water supply 
sources, for which there was no necessity before 
the disaster and due to the presence of powerful 
centralized water supply system. From these 
small wells the water was taken for use only after 
the thorough laboratory examination and upon 
issuing an appropriate permission of the State 
sanitary inspection bodies. 

The deficiency of good-quality drinking water 
was also overcome by water brought in cisterns 
from the problem-free areas outside the earth-
quake zone. To ensure entire guarantee labora-
tory checks were done and chlorination of water 
at special control sites guarded by military 
troops. Cisterns with water were allowed to enter 
the zone of disaster only after these measures. 
Examination and chlorination of water was per-
formed by the personnel of the State Sanitary 
Epidemiological Supervision (5 g dry matter per 
1 m3 water; exposure time= 30 min.). All the 

auto-cisterns involved in drinking water supply 
were passportized; the drivers were exposed to 
obligatory medical examination and got appro-
priate instructions [Mayrapetyan A., 2006b].

Epidemiological services performed activity 
to identify and remove the accidental sites of 
water and sewerage networks issuing official 
permissions to resume exploitation in each 
specific case after the appropriate preventive 
measures (disinfection of water-supply and wa-
ter network, control laboratory checks, etc.).

In order to ensure overall guarantee of water 
intended for use by the general population we 
worked out and implemented new strict regimen 
for drinking water chlorination was developed in 
order to achieve overall guarantee. High levels 
of chlorine were used: 1.5 – 2 mg/L so that at 
the end-point the residual chlorine made no less 
0.5-0.7 mg/L.

The constant laboratory control on the quality 
of drinking water was exercised at numerous 
points and in quantities ensuring actual control 
of all the sites of the water-supply system. Only 
by the Sanitary epidemiological services in Leni-
nakan about 100 bacteriological analyses of water 
were performed daily. During January 1989, the 
number of such analyses achieved 7151, of 
which deviations made no more than 1.5%. 
In different settlements of Spitak region   it was 
2.5% - 10% (number of analyses = 2300), in 
Stepanavan 830 analyses were performed, in 
Kirovakan – 345, etc.

All in all, beginning with the second and 
third weeks almost everywhere on the main af-
fected area, including such major city as Leni-
nakan, water was supplied in 97-98% accor-
dance with the GOST [State Standard] and the 
task to prevent the outbreak of intestinal infec-
thions trough the drinking water was completed.

Another important problem of prophylaxis of 
intestinal infections and food poisonings was 
that of foodstuffs. Implementation of this task 
was hindered by the fact that in order to arrange  
meals, including hot foods there were function-
ing numerous temporary facilities, while the 
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non-professional personnel  was frequently hired 
without the previous experience in this sphere, 
even without the medical checks and medical 
permissions on the part of bodies of Sanitary 
epidemiological services. 

In Leninakan, there functioned 143 such 
entities, including 70 catering facilities, 64 trade 
entities, 9 - of food industry. Under the complex 
conditions the bodies of Sanitary epidemiological 
services performed enormous activity to arrange 
the work at these entities, passportization thereof 
followed by issuing recommendations for ensuring 
the hygienic order. First of all the requirement 
was dictated and implemented to deliver hot 
food only in expandable (single-use) table-ware. 

The requirements were imposed to secure the 
functioning entities with the temporary cold and 
hot water facilities, refrigerators. Under the severe 
extreme conditions the personnel of the State 
sanitary surveillance daily reported at the Head-
quarters meeting about the situation and got the 
tasks to act more strict and  rigorously despite the 
opinion of numerous local party leaders, Soviet 
and economical leaders/authorities, who consid-
ered such severe approach inappropriate. In par-
ticular, to this testified the fact that during the 
first months after the earthquake 65 entities were 
closed and 41 employees were dismissed. In 
Leninakan fines were imposed on 39 persons for 
the unsatisfactory state of the entities; 30 such 
entities/facilities were temporarily stopped, and 
12 persons dismissed. To ensure legal/legislative 
basis, Temporarily Sanitary Rules were extraor-
dinarily developed and implemented for the en-
tities of catering, trade and food industry. The 
requirement was implemented to perform at 
least once a month medical examinations of 
individuals engaged in this sphere. The labora-
tory bacteriological control was strengthened as 
well as the control for Escherichia coli. During 
the period of activity, totally 9050 samples were 
taken from these entities; the number of positive 
ones made 1805 (20%). In Spitak the analyses 
revealed that positive cases of wash-off liquid 
from the tableware, equipment made 10.6%; as 

to wash-offs from the tables, the positive cases 
achieved 44%, while wash-offs from hands of 
the personnel were positive in 5% of all cases, 
thus confirming once again the strict position of 
the bodies of State Sanitary Supervision.

In order to prevent the intestinal infections 
and food poisonings the strict control was exer-
cised at the entities of food industry, catering 
and trade, temporary dwellings of construction 
workers. With this aim Temporary Sanitary 
Rules were developed and implemented and the 
laboratory control strengthened. Only in January 
1989, 65 entities ceased functioning until the 
revealed violations were eliminated; 41 dysen-
tery carriers were dismissed.  

The phage-prevention, as well as mass pro-
phylaxis of grippe by means by Remantadin 
application was for the first time widely imple-
mented within the entire complex of preventive 
and anti-epidemic measures in the zone of the 
Armenian disaster [Mayrapetyan A., 1998]. 
Such decision was dictated by the high risk of 
emergence and spread of intestinal infections 
and grippe, as well as by desire to achieve 
express effects in a situation when no alternative 
measures exist in practice. 

The phage-prevention among the population 
of the zone of calamity and builders who came 
to recover the zone, was performed using the 
bacteriophages for typhoid fever, dysentery, and 
salmoneollosis. Totally 400, 000 individuals 
were phaged. Mass prophylaxis of grippe with 
the use of Remantadin was done in a cohort of 
183,000 individuals. Children and elderly per-
sons were given interferon (about 70,000 indi-
viduals) in combination with the multivitamins.  

These complex measures turned to be suffi-
ciently effective in a period immediately after 
the earthquake and further on, in 1989 – 1990, 
in the zone of disaster no outbreaks of infectious 
diseases or group morbidity were registered. The 
spread of typhoid fever, paratyphoid, salmonel-
losis and other intestinal infections was below 
the level of previous years or at the same level.  

In the earthquake zone no epidemic increases 
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of grippe spread was registered; on the contrary, 
in 1989, this morbidity in the zone of calamity 
was 1.5-3 times lower compared to the previous 
year and compared to other regions of the republic, 
which were not affected by the earthquake. For 
characterization of the general epidemiological 
situation in the zone of the Armenian earthquake 
(1988) we consider necessary to mention that it 
was evaluated as stable in concern of a number 
of manageable infections (diphtheria, poliomy-
elitis, tetanus, etc.) in the years before the quake.  
Alongside with the registration of a number of 
diphtheria outbreaks in certain countries of the 
European region, in particular in Former USSR 
republics, the epidemiological situation for 
diphtheria remained to be problem-free in Ar-
menia for a long time. 

As to main infections of this group: diphtheria, 
poliomyelitis, tetanus, whooping cough, measles 
during a decade prior to the earthquake in 
Armenia, including  the region that afterwards 
became a zone of calamity,  the epidemiological 
situation was mainly favourable; to this latter 
signified data on disease prevalence for both the 
republic and the earthquake zone. According to 
mentioned data no cases of diphtheria were reg-
istered in Armenia for 7 of the preceding 10 
years, while for the rest 3 years it was registered 
as instances with the intense indices 3, 6, 17 
times below the average USSR indices for the 
same years: 0.06 and 0.34 in 1982; 0.03 and 0.51 
in 1983; 0.09 and 0.3 in 1988, appropriately).

During the period of 1985-88, in some towns 
and regions of the earthquake zone the cases of 
diphtheria and tetanus were either single or no 
cases were registered. No cases of poliomyelitis 
were registered. As a rule, whooping cough and 
measles morbidity in mentioned regions and 
towns before the quake was low compared to 
average all-union indices. The following data 
signified to the satisfactory state with the inocu-
lative immunity. Before the earthquake the cov-
erage of children below the age of 3 years in 
concern of diphtheria and tetanus made 75- 
82%, while for poliomyelitis it was 84-96%. 

This was also confirmed by data of serological 
studies, according to which prior to the earth-
quake in cities of Leninakan and Kirovakan, 
Gugark, Spitak and some other regions the spe-
cific gravity of children seronegative to tetanus 
and diphtheria never exceeded 10%, thus signi-
fying to the satisfactory protection of children. 
In the area of Leninakan, Kirovakan, Gugark, 
Stepanavan the specific gravity of children sero-
negative to poliomyelitis type I, II, and III made 
accordingly 9.2%, 6.5% and 14.3%, also signi-
fying to satisfactory protection and immunity of 
children.

The above-mentioned implies that prior to the 
earthquake in towns and districts of this region 
the epidemiological situation on children’s man-
ageable infections was stable and, on the main, 
gave no reasons for special concerns. However, 
with the emergence of new powerful factors the 
resulting situation was subject to extreme changes.

Such factors capable to activate the epidemic 
process were mass accumulation of people, in 
particular children, in the zone of calamity under 
strained conditions of temporary dwellings 
without any hygienic conveniences, the factor 
that undoubtedly stimulated amongst others the 
quick spread of droplet infection, if infection 
carriers and patients were present and this latter 
could not be excluded. The next factor negatively 
affecting the epidemiological situation was the 
influx of life-savers and builders from different 
regions of USSR and foreign countries, including 
those unfavourable from the point of view of 
diphtheria, poliomyelitis and other infections. 

The threat of worsening the epidemiological 
situation on different infections was aggravated 
by migration processes of population from the 
zone of disaster to other regions of the country 
and mass accumulation of people in different 
places: hotels, boarding houses or any premises 
adjusted for living purposes, as well as by con-
tralows of refugees from Azerbaijan immediate-
ly before the earthquake and their concentration 
in different settlements of Armenia, including 
the earthquake zone. 
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All the above-mentioned created a highly 
explosive situation for emergence and spread of 
infectious diseases, including children’s manage-
able infections. The available scientific publica-
tions on a decrease of immunity for manageable 
infections as a result of stressful conditions also 
provided information on possibility to decrease 
the immunity in children earlier inoculated 
against   diphtheria, poliomyelitis, tetanus, and 
other infections. Thus, there were a number of 
powerful negative factors, which in aggregate 
created favourable conditions for a “break-
through” of immunity to manageable infections 
and occurrence of epidemic complications not 
only in the earthquake zone, but in the republic 
as a whole.

While planning and carrying out preventive 
measures the administration and specialists of 
the Sanitary Epidemiological Service thoroughly 
studied and considered all the mentioned cir-
cumstances. The republican Ministry of Health 
developed a programme of preventive actions 
on raising the protection of general population 
in concern of mentioned infections. To our con-
viction, application of mass vaccine prophylaxis 
amongst the population of the calamity zone and 
other regions of Armenia might have become 
such an action. Random serological studies con-
firmed the fact of a decrease of inoculation-con-
nected immunity. For example, in Spitak region 
random serological study demonstrated that the 
specific gravity of children seronegative to 
poliomyelitis made 38% for type I, 35% for type 
II and 50% for type III. The entire massif of 
information was taken into consideration upon 
planning and implementation of anti-epidemic 
measures. 

Mass vaccine-based prevention of children 
was arranged and held in 2 rounds: the 1st round 
in 1989 and the 2nd in 1990.

In the zone of calamity and places of chil-
dren’s concentration 137 392 children aged 0 to 
14 were registered (the coverage by the inocula-
tions made 91.8%). During the 2nd round 
130727 children or 95% of the total number of 

those registered were inoculated.
Children at the age from 3 months to 4 years 

were additionally vaccinated with combined 
vaccine against whooping cough, diphtheria and 
tetanus while children aged 4-14 years got single 
combined vaccine against diphtheria and teta-
nus.  Immunization against poliomyelitis was 
done twice with the time interval between the in-
oculations in children from 3 months to 5 years 
made 1.5 month. The number of refugee children 
of all age groups vaccinated against diphtheria, 
tetanus and poliomyelitis made 24 218.

Data of serological studies performed after 
the second round confirmed the presence of a re-
liable immunological barrier amongst the children 
against diphtheria, tetanus and poliomyelitis. In 
particular, for diphtheria the specific gravity 
of seronegative children in Leninakan made 
5.6%, in Artik region - 2 %, in Kalinin region 
8.2%. For tetanus the values were as follows: in 
Leninakan: 2.8%, in Stepa-navan region 1.8%, in 
Kalinin region 4.9%.

For poliomyelitis in Leninakan according to 
types I, II and III -11.1%, 8.2%, 25%, in Akhury-
an region  8%, 6%, 14%, in Stepanavan region 
4%, 10%, 30%, appropriately.

To the effectiveness of the performed mass 
vaccination against diphtheria, tetanus and po-
liomyelitis signified absence of disease cases of 
these infections in towns and regions of the 
earthquake zone round the year 1989 and in sub-
sequent years.  

For assessment/evaluation of the situation 
and prognosis of its development an important 
part was devoted to a number of problems dealing 
with the extremely dangerous infections in con-
nection with the high degree of risks for epide-
miological complications. It was conditioned by 
the fact that 1 of 3 meso-foci of plague and tula-
remia existing on the territory of Armenia par-
ticularly the Leninakan meso-focus of Trans-
Caucasian highland focus covered exactly the 
territory of the earthquake (Leninakan, Spitak, and 
the adjacent rural regions). Prior to the earth-
quake in all the 3 meso-foci epizooties of plague 



A. Mayrapetyan  / The New Armenian Medical Journal

84

and tularemia were registered [Onishchenko G. 
et al. 1990; Mayrapetyan A., 2006a]. Single 
cases of plague in humans were registered in 
Armenia in 1958 and 1975. Cases of tularemia 
in the republic were registered in different years; 
there were even outbreaks of the disease in 
1954, 1964, 1965, and 1974. To the real threat 
of epidemic complications signified the fact that 
immediately before the earthquake in Bogdan-
ovski region of Georgia bordering with Shirak 
region of Armenia (Leninakan and adjacent dis-
tricts) a water-borne outburst of tularemia in hu-
mans occurred. The number of patients was 
above 200. 

The epizootological and epidemiological sit-
uation on other extremely dangerous zoonotic 
infections was also unfavourable: in the majority 
of rural regions in concern of brucellosis and in 
some of them in concern of anthrax as well. The 
last circumstance acquired great significance as 
during the recovery and ground work, excava-
tion in the zone of calamity the spores of anthrax 
agent might have been propagated into the envi-
ronment.

For evaluation of the created situation and 
forecast of its further development an important 
part was devoted to a number of questions refer-
ring to extremely dangerous infections, as in the 
region covering the zone of calamity there were 
serious problems of high risks for epidemic 
complications. It was conditioned by the fact 
that out of 3 foci of plague and tularemia at the 
territory of Armenia within the Trans-Caucasian 
highland (Zangezur-Karabakh, Leninakan, Sevan 
area) Leninakan meso-focus covered the earth-
quake zone as such: Leninakan city, town of 
Spitak and the adjacent rural districts. Earlier in 
all the 3 meso-foci epizooties of plague and tu-
laremia were registered, as well as cases of dis-
eases in humans. Single cases of plague in humans 
were registered in Armenia in 1958 (Artagyugh 
village of Spitak region – 1 case) and in 1975 
(cattle-breeding farm in Agudi village of Sisian 
region). The cases of tularemia in humans were 
registered in Armenia in different years, however 

there were outbreaks of this disease at Leninakan 
meat-processing plant in 1954 (168 cases), water-
borne outbreaks in 1964 (Tokhluja village of 
Krasnoselsk region 12 cases), in 1965 (Tsovinar 
village of Martuni region 12 cases), in 1974 Sevan 
psychiatric facility - 70 cases.

To the real threat of epidemic complications 
due to plague and tularemia signified the fact that  
prior to the earthquake in Bogdanovski region 
of Georgia  near the boundaries with the Shirak 
region of Armenia (Leninakan and adjacent 
regions) there was a water-borne outbreak of 
tularemia in humans (number of patients was 
above 200 persons).

The risk of extremely dangerous infections 
emergence, in particular that of plague and tula-
remia occurrence was real enough if the following 
circumstances were taken into consideration: (1) 
natural foci of plague and tularemia in the region 
covering the calamity zone and in the vicinity of 
settlements and places where the teams of builders 
were dislocated; (2) constantly occurring epizo-
oties in rodents on the territory of the mentioned 
natural foci, to which signified isolated culture 
of plague and tularemia agents (768 during the 
decade before the earthquake); (3) cases of 
plague occurring as single occurrence and tula-
remia as group water-borne diseases in different 
years. In order to prevent the epidemic after-
effects in the zone of calamity the bodies of 
Sanitary epidemiological services arranged and 
carried out emergency targeted actions. For pre-
vention of plague and tularemia the anti-plague 
service (Armenian anti-plague station and spe-
cialized anti-epidemic teams of the USSR anti-
plague institutions) jointly with the local bodies 
of Sanitary epidemiological service implemented 
a number of large-scale complex measures. In 
order to inhibit the activity of epizooties in 
rodents the actions were arranged and performed 
to exterminate rodents on the territory of natural 
foci and settlements making about 20 mln m2. 
The resulting rodents-free zones and the fight 
against sanantotropic rodents in inhibited places 
and builders’ camps on the total area of 251 000 
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m2 were also positive. 
Alongside with this measures were taken for 

identification of suspicious sick persons and their 
hospitalization by means of daily medical rounds 
and examinations in general population, as well 
as in order to raise the level of protection  by 
preventive vaccination in cohorts of high risk 
(against plague) and mass inoculation in rural 
population (against tularemia). Totally 6 000 
individuals were inoculated against plague and 
126 000 against tularemia. As a result of per-
formed complex targeted preventive and anti-
epidemic measures it became possible to control 
the epidemiological situation and to avoid the 
emergence of epidemic outbursts of extremely 
dangerous infections. Moreover, in the zone of 
disaster and in the republic as a whole no cases 
of plague or tularemia were registered during 
the years after the earthquake.  Due to these 
actions it became possible to liquidate epizo-
oties of the mentioned infections. 

It should be mentioned that the epizootic and 
epidemiological situation on other extremely 
dangerous zoonose infections was also unfa-
vourable. The majority of rural regions of 
Armenia were not safe for brucellosis and some 
for the anthrax as well. The last circumstance 
acquired greater significance in concern of the 
fact that under conditions of recovery and 
ground works in the zone of the earthquake 
there might have been dissemination of spores of 
anthrax and this point required special attention. 

The general management on carrying out anti-
epidemiological measures against the extremely 
dangerous infections was performed by the san-
itary Epidemiological service of the Ministry of 
Health of Armenia, while the practical realization 
was done by the regional, urban sanitary-epide-
miological stations with the direct participation 
of the Armenian anti-plague station and the 
Research anti-plague institute of Caucasus and 
Trans-Caucasus.

The entire complex of alternative measures 
on extremely dangerous infections became a 
significantly stable “shield” for the prophylaxis:

• Mass   vaccination against tularemia in 
Leninakan (in high risks groups), in Amassia, 
Spitak, Ghukasyan and other regions;

• Homesteads rounds performed by medical 
doctors in order to identify patients with extremely 
dangerous diseases;

• Thorough epidemiological surveillance on 
the sites of plague, tularemia epizooties (epizo-
otologic examination, sanitary awareness-raising 
activity, etc.)

Actions on rodents’ extermination at the ter-
ritory of Spitak region and the suburbs of Leni-
nakan, where in 1989 single strains of plague 
and tularemia agents were identified, were of 
high importance as well. 

One of the important challenges for ensuring 
sanitary epidemiological welfare in the zone of 
disaster was to implement the sanitary hygienic 
control on the temporary builders’ camps. For 
this purpose the Ministry of Health of Armenia 
worked out and circulated Temporary Sanitary 
rules on the maintenance of builders’ camps. 
During the first months 35 recovery-and-con-
structing teams embracing 4775 specialists, 
including 284 females, from 29 ministries and 
agencies of the Former USSR worked in Leni-
nakan.  To ensure normal conditions of life in 
the builder’s camps 910 wash-hand-stands (1 per 
5 individuals), bathes, showers, (up to 5 for 11 
teams), 77 removed toilets (1 per 10 individu-
als) were arranged, while the clothes were 
washed in a bath-and-laundry train (further on it 
was done in town laundries). It should be men-
tioned that alongside with the arrival of new 
cohorts and teams, the number of builders’ 
camps increased, new problems arose and the 
bodies of sanitary epidemiological service timely 
informed about them the team managers, coor-
dinators from the ministries and agencies in 
accordance with their belonging and the prob-
lems were solved.

In the zone of the earthquake huge work was 
performed to ensure sanitary hygienic welfare 
of the territory. In towns with the destroyed sew-
erage system after the coordination with the 
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sanitary epidemiological service removed toilets 
were arranged at the places of temporary dwell-
ings, near to the salvage works; measures were 
taken to remove the wastes in timely mode, to 
disinfect toilets, wastes, tumble-downs. In Leni-
nakan there were arranged 325 such toilets. 
Total disinfection of the area was performed 
with the help of special auto-disinfection facilities. 

An important part of sanitary-hygienic and 
anti-epidemic activity in case of emergency situ-
ation is the information and awareness-raising, 
the aim of which was considered the “traditional” 
ensuring the hygienic and epidemiological wel-
fare of the population. 

The awareness-raising talks involving dis-
cussion with the use of printed materials turned 
to be the most effective type of activity in such 
a situation. Compared to other traditional methods 
of information-instructive activity awareness-
raising talks became the integral part of patronage 
(regular prophylactic and medical attendance) 
of the general population, teams of builders and 
military brigades. 

To our mind, the principles for organization 
of the awareness-raising activity in extreme sit-

uations should be delivered at the lectures within 
the “Sanitary-epidemiological service in extreme 
situations occurring under natural calamities 
and catastrophes” post-grad cycle for medical 
doctors, as well as in the frames of other training 
other specialists. 

Due to targeted implementation of preven-
tive measures against the extremely dangerous 
infections, which was done by specialized anti-
epidemiological brigades from leading anti-
plague institutes from Russia, Armenian anti-plague 
station and the sanitary epidemiological service 
of Armenia after December 1988 and further on, 
no cases of plague, tularemia, anthrax, epidemic 
[louse-borne] typhus, etc. were registered.  

Thus, due to appropriate planning, targeted 
implementation of complex anti-epidemic mea-
sures, arrangement of activity performed by 
bodies and establishments of sanitary epidemio-
logical service according to new, non-standard 
principles and approaches it was possible to 
avoid outbursts of infectious diseases and to 
ensure sanitary-epidemiological welfare in the 
zone of disaster. 
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