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Abstract
Malaria continues to be a major impediment to health and progress in developing coun-

tries. Over two billion of world’s population is exposed to the risk of malaria in over 100 
endemic countries. Faced with the current epidemiological situation of malaria in the world 
and its enormous negative impact on countries’ social and economic development, an inten-
sive response to the global malaria burden was launched by the World Health Organization 
(WHO). A global coalition to Roll Back Malaria (RBM), characterized by strategic synergy, 
coordinated effort and science-based strategies, was formally established in 1998. The 
global RBM partnership has grown rapidly in recent years. 

Despite vast investments and strenuous efforts, malaria was never eliminated within the 
southern frontiers of the former USSR and Turkey. In 1970s and 1980s, malaria outbreaks 
and epidemics were registered in Azerbaijan, Tajikistan and Turkey. In recent years, countries 
of Central Asia and the South Caucasian Region have witnessed a massive return of malaria. 
The WHO Regional Office for Europe has therefore committed itself to an intensive response 
to the burden of malaria and developed a regional strategy to RBM in 1999. The strategy is 
presently being implemented.

The international and political attention, which has focused in recent years on malaria-
affected countries, is presently transformed into real commitments and actions. Armenia 
demonstrates strong political commitment to RBM. Current malaria control activities 
emphasize training of medical and laboratory staff at all levels of diagnosis and treatment 
of malaria, epidemics preparedness and control, surveillance, health education, community 
mobilization and inter-sectoral collaboration. RBM-related interventions were supported 
by the Ministry of Health of the Republic of Armenia, other governmental institutions, the 
WHO Regional Office for Europe, UNICEF, the International Federation of the Red Cross 
(IFRC), the Red Crescent Societies, World Food Program and the Armenian Public Health 
Association. In 2003, Armenia redefined and adjusted available malaria control strategy, 
objectives and approaches, bearing in mind the results achieved to date, the actual scope of 
the problem and potential actions to shift from control to elimination of malaria.

The main purpose of this article is to provide an update of progress made towards ma-
laria control in Armenia, with the purpose of consolidating the results achieved and moving 
further from malaria control to elimination in the country.



MALARIA AND ARMENIAN CULTURE
“Doctor’s wisdom 

and skills appear in 
keeping a healthy body 
healthy” 

                                  Gregoris, 12th century 

Armenia is one of the ancient countries in 
the world with a recorded history of about 3500 
years. Armenia restored its full independence on 
September 21, 1991, and became a member of 
the United Nations on March 2, 1992. On Janu-
ary 25, 2001, Armenia also became a member of 
the Council of Europe.

Malaria has been concomitant to the Arme-
nian history from ancient times. Malaria is as 
ancient as Armenians. 

According to a tradition, there was a curable 
stream next to St. Hakob church on the right bank 
of the Gino River in the biblical Ararat Valley. 
Armenians washed there men sick with fever 
disease, who were cured immediately.
One of the greatest works of Armenian classical 
medicine is “The Consolation of Fevers” manu-
script, written by Mkhitar Heratsy, famous doc-
tor of the 11th century.   This work is aimed at 
excruciating fever diseases, particularly at iden-
tification and treatment methods of mentioned 
diseases. 

The medical manuscripts of Early Middle 
Ages and fundamental works of Amirdovlat 
Amasiatsi, a famous doctor of the period, takes 
an important place in the Armenian culture. 

There is a feedback to fever disease treatment 
matter in the manuscripts [Vardanyan S., 2007].

GEOGRAPHIC, LANDSCAPE AND 
CLIMATIC CHARACTERISTICS 

OF ARMENIA
The territory of the Republic of Armenia 

makes 29743 square km and is separated into 
Ararat, Shirak, Lori-Pambak, Agstev-Debed, 
Sevan, Vayk and Zangezur geographical regions.

Armenia has a complicated relief. Ninety 
percent of the territory of Armenia is situated at 
the altitude of 1000 m above sea level. The 
highest point is Mount Aragats – its altitude is 
4095 meters. The lowest point is Lombalu in the 
north of Armenia with altitude of 375 meters. 
The level of zoning in Armenia varies. Only in 4 
regions (Etchmiadzin, Masis, Armavir, Artashat) 
the altitude does not vary sharply. In other 
regions altitudes of territory above sea level 
vary between hundreds (Talin, Ashotsk, 
Akhuryan, Sisian, etc.) and thousands (Ararat, 
Kapan, Meghri, etc.) meters. 

Armenia has a specific landscape with preva-
lence of open, dry and partly stony territories or 
those covered with shrubs. Eleven percent of the 
territory of Armenia is covered with wide-leaved 
forests. The complicated relief of Armenia (all 
landscape zones exist, except for hot deserts) and 
location of its regions above sea level have a 
significant influence on varied air and soil tem-
perature regimen in Armenia.

Numerous factors that form the climate, espe-
cially geographic location, specific geographic 
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structure, presence of a powerful mountainous 
system, neighboring Black and Caspian Seas, 
circulation of alpine  and  tropical air masses, 
have created specific climatic conditions in the 
country. A small part of Armenia is located in 
the subtropical zone and almost all climatic 
zones from dry continental to alpine exist in the 
country. One of the most important roles in 
forming the climate belongs to air circulation 
(Nersisyan A., 1964; Baghdasaryan A., 1958; 
Baghdasaryan A.; 1976, Airiyan A., 1998).

The average air temperature in Armenia var-
ies from –2.7°C to 13.8°C. The coldest month is 
January with an average air temperature varying 
from 1.2°C to -12.8°C; the warmest months are 
July and August with an average air temperature 
varying from 25.8°C to 28.7°C.

Total atmospheric precipitations vary within 
220-290 mm. The most rainfall is observed in 
May and June, the least is in winter. The ave-rage 
rainfall varies from 10-80 mm in January to 10-
90 mm in July. 

The number of rainy days in Armenia increases 
concordant to the altitude. 

The least rainfall is observed in the Ararat 
Valley and Meghri region at the altitude of 1000 
meters (200-250 mm). The quantity of precipita-
tions in the Ararat valley and Shirak region is 
400-450 mm.

A detailed picture of climatic conditions is 
formed based on data of 91 meteorological sta-
tions located throughout the territory of Armenia. 
The highest air moisture level in Armenia is 
observed in July and the lowest is in January. 
The relative humidity declines making 32-45% 
in the warm season. The least humidity deficit is 
observed in winter making 1.5 mb and the most 
is 22.6 mb in summer.

In 1995, according to the Republic of Armenia 
Law on Administrative-Territorial Governance the 
territory of Armenia was divided into 11 marzes 
(regions) – Syunik, Vayots Dzor, Ararat, Armavir, 
Aragatsotn, Shirak, Lori, Tavush, Gegharkunik, 
Kotayk, and Yerevan – the capital of Armenia 
as a separate marz. The territory of marzes is 

divided into 931 communities: 48 urban, 871 
rural, 12 settlement areas. 

ARMENIA IN THE PERIOD OF 
TRANSITION

According to the World Bank Report (1993) 
Armenia is in the list of “low income countries”. 
Armenia is included in the list of Eastern and 
Central European countries that are characterized 
by “economy in transition”. The country has 
faced global challenges after the collapse of the 
Soviet Union. The situation in Armenia was 
critical due to worsened socioeconomic condi-
tions, population replacement.

The economy of Armenia rapidly declined, 
which was manifested in:

• hyperinflation;
• rapidly raising prices;
• declined manufacturing level;
• decreased gross domestic product. 
In 1993, it became possible to regulate the 

economic situation in Armenia and create a 
ground for its development:

• in 1993 the national currency was intro-
duced;

• since 1994 international financial organiza-
tions and donors have supported Armenia;

• in succeeding years by means of an appro-
priate currency and tax policy the preven-
tion of further decline of population’s real 
income was possible;

• the gross domestic product has increased 
since 1994; 

• the economic growth rate increased, making 
8-15% per year owing to an appropriate 
economic policy.

In the period of transition, the Health Care 
System was in an unstable state, which was 
caused by the following reasons:

▪ shortage of Health Care System funding by 
the Government; 

▪ weakened Health Care infrastructure; 
▪ irregular development of the private sector; 
▪ food deficiency, infants malnutrition; 
▪ worsening of reproductive health, maternal 

and child health; 
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▪ high incidence rate of infectious diseases, in-
cluding malaria;

▪ currently, owing to continued improvement of 
socioeconomic conditions, global problems in the 
Health Care System are gradually being solved.

DEMOGRAPHIC AND SOCIAL 
CHARACTERISTICS OF ARMENIA

According to the National Statistical Service, 
the population of Armenia is 3212000, among 
them 1541 thousand are male and 1671 thousand 
are female. Urban population is 2066 thousand, 
i.e. 64.3% of the total population. The population 
of the capital makes 1.1 million. Seventeen dis-
tricts (Artashat, Masis, Ararat, Armavir, Etchmi-
adzin, Baghramyan, Kapan, Sisian, Goris, Meghri, 
Vayk, Yeghegnadzor, Tavush, Ijevan, Noyem-
beryan, Ashtarak, Kotayk) and 3 cities (Yerevan, 
Gyumri, Dilijan) have a malariogenic potential. 
Thirty percent of the population live in endemic 
areas.

Huge changes in demographic data are caused 
by reasons listed below:
• 25000 residents of Armenia died as a result of 

the earthquake in 1988; 
• Migration of 32000 refugees from Azerbaijan 

to Armenia and from Armenia to Azerbaijan, 
especially from rural areas  (UNDP, Armenia, 
2000) as a result of the Nagorno Karabakh 
conflict;

• Huge migration of the population. Within 
1992-1996, according to data of the National 
Statistical Service, the migration structure was 
as follows: 85% of migrants moved to Common-

Table 1. 
Demographic data on malaria endemic areas, 2004

N Marzes
Territory 
(sq.km)

Population*
Total Urban Rural

1. Ararat 2096 272016 79885 192131

2. Armavir 1242 276233 98292 177941

3. Tavush 2704 134376 50721 83655
* According to the official data of the population 
registration in 2001

wealth of Independent States countries (70% 
to the Russian Federation, 12% to Ukraine), 
8.6% to the USA, 3.1% to Germany and 1% to 
Israel.

In the territory of Armenia distribution of the 
population is not proportional and is linked with 
the mountainous relief. Fifty three percent of the 
population is centralized at 1000 m altitude above 
sea level, which makes 9.8% of the territory of 
Armenia. Approximately 25% of Armenian popu-
lation live at the altitude of 1500-2000 meters 
above sea level. Mountainous areas, where there 
are no permanent residents, form 16.2% of the 
territory.

Recently, Armenia has been implementing a 
Poverty Reduction Program, in which the malaria 
control issue is very important.  

MALARIA AND ITS ROLE 
IN ARMENIA’S EPIDEMIOLOGY

Malaria was known to be highly endemic in 
Armenia from ancient times. Malaria had been 
persisting in Armenia throughout centuries and 
was absent for 31 years, during the period from 
1963 to 1994. Malaria cases had made hundreds 
of thousands before 1963. Population migration 
from Western Armenia had significantly influ-
enced malaria incidence. Before 1923, malaria 
control activities were implemented on a very 
limited scale by a rudimentary network of health 
institutions. Destroyed irrigation and water 
supply system: outdated sanitary and technical 
equipment, large artificial swamps and absence 
of anti-malarial measures had promoted a worse-
ning of the epidemiological situation of malaria 
[Aleksanyan V., 1962]. Anti-malarial simple 
measures were for the first time implemented in 
Armenia in 1920-1922. In 1922, establishment 
of anti-malarial and stationary tropical stations 
started.

In 1923, the Tropical Institute was estab-
lished in Armenia for investigation of malaria 
and other parasitic diseases and organization of 
control activities. It was the first research insti-
tute in Armenia and the second in the former 
Soviet Union. 
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Malaria incidence rate started gradually de-
clining in 1931. In 1932-1934 malaria incidence 
rate increased again. Approximately 33% of 
Armenia’s population were infected with malaria 
during these years. Since 1935 to the beginning 
of World War II malaria incidence rate was 
decreasing. During the war period malaria cases 
negligibly increased. Since 1947, malaria cases 
continually decreased. Development of special-
ized health services significantly influenced the 
progress of malaria control. By 1946, the number 
of malaria cases reduced to 60000, by 1950 to 
14500 [Pirumov H. et al., 1983]. During 1950-60, 
complex measures were introduced for fighting 
malaria, including mass application of insecti-
cides and hydro-technical measures, which led 
to the reduction of habitats of Anopheles vectors.  

P. falciparum and P. malariae as widespread 
diseases were eradicated in the country by 1953 
and P. vivax by 1963. 

Within 1963-1969, only 13 malaria cases were 
registered, among them 5 P. vivax and 8 P. ma-
laria; 5 indigenous, 7 blood transfusion-related 
cases and 1 imported case. Three indigenous 
cases were registered in rural areas (1 in Ararat, 2 
in Etchmiadzin) and 2 cases (1 in Yerevan, 1 in 
Kapan) in urban areas [Chubkova A. et al., 1973]. 

Fig. 1. The spread of malaria in Armenia in 1945-
1958 [Manukyan D., 1999]

Within 1970-1980, indigenous malaria cases 
were not registered in Armenia. During this 
period 90 imported cases were registered [Kazan-
chyan S. et al., 1998]. Cases were registered both 
among Armenian citizens and others [Sergiev V. 
et al., 2004].

CURRENT EPIDEMIOLOGICAL 
SITUATION OF MALARIA

The current epidemiological situation and 
distinction of malaria spread in Armenia is similar 
to that of South Asian countries [Belyaev A., 
2001; Davidyants V., Avetisyan L., 2005].

Since 1963, no autochthonous malaria cases 
have occurred and therefore control operations 
were sharply reduced in 1991. After 1991, follow-
ing the collapse of the Soviet Union, the situation 
became critical in terms of maintaining a malaria-
free status. Several factors placed Armenia at 
risk of re-emergence of malaria. Recent severe 
financial constraints contributed to reduction of 
vector control activities and owing to incom-
plete epidemiological control new malaria cases 
might have not been diagnosed, treated and 
properly reported. In spite of sporadic malaria 
cases imported from abroad, before 1993 the 
malaria-free status was maintained in Armenia by 
a well-developed network of public health oriented 
institutions [Sabatinelli G., Jorgensen P., 1999]. 
Within this period, the situation worsened due 
to the Nagorno Karabakh conflict (91.8% of 
imported cases occurred in persons displaced 
from conflict areas). 

In 1994, the first indigenous case was regis-
tered since malaria eradication [Davidiants V. et 
al., 1998]. The same year 196 imported cases of 
malaria were registered (5.1 per 100000) among 
the military personnel in the country. All cases 
were caused by P. vivax.

In 1995, the number of imported cases incre-
ased to 502 (13.1 per 100000) both among the 
military and civilians, however no indigenous 
cases were detected. In 1996, out of 347 cases, 
149 were reported to be autochthonous (9.2 per 
100000). During 1997-1998, the number of 
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reported cases (imported and autochthonous) 
continued increasing (22.6 per 100000 in 1997). 
In 1997, 567 cases (67.4%) were indigenous 
[Davidiants V. et al., 1998].  1156 cases (31.3 per 
100000) were reported in 1998. 

 Although 30 out of 81 districts recorded 
malaria cases in 1998, 89% of the autochthonous 

cases were detected in the Ararat Valley – in Masis 
district, which is bordering Turkey. 

The malaria situation started improving since 
1999 (16.6 per 100000). That year 616 P. vivax 
malaria cases were reported in Armenia, 376 of 
which were reported in Masis district. Since 
2000, owing to epidemic control interventions, the 
number of malaria cases (imported and auto-
chthonous) continued declining (3.8 per 100000).  

In 2001, there were registered  79 malaria cases 
(2.1 per 100000), among them 32 were autochtho-
nous; 52 malaria cases were registered in 2002, 
among them 13 autochthonous ones. In 2003, 
29 malaria cases were registered, among them 8 
were autochthonous cases and were registered 
in Ararat marz. In 2004, 47 malaria cases were 
registered, among them 6 autochthonous ones.

Fig. 2. Malaria expanse routs in Armenia in 1990                   
[Sergiev V. et al., 2004]

Fig. 3. Spread of malaria cases in Armenia, 
1994, 1997, 1998, 2004
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From 2006 until now there are no registered 
autochthonous malaria cases in Armenia. 

Servicemen in endemic areas form the malaria 
high-risk group. In 1994-2004, 60% of malaria 
cases were found among soldiers after release 
from military service. 

In 1994-2004, females made up 40.2% of in-
digenous malaria cases in Armenia, while 59.8% 
were males.

In 1994-2004, by reviewing the influence of 
seasonal factors on malaria cases, it was found 
that the first cases were registered in January. 
All malaria cases with prolonged incubation 
period were treated before the new season. Most 
malaria cases were registered in July-August 
(16-20.2%). Then the number of cases declined, 
making approximately 1% in December. 

During implementation of measures to control 
malaria Armenia faced the following problems, 

several of which currently persist:
1. large number of Anaphelogenic stagnant waters 

on the Armenian-Turkish border;
2. deficiency of specialized human resources; 
3. lack of anti-malarial drugs and insecticides; 
4. low public awareness on malaria prevention;
5. lack of financial resources.

MALARIA SURVEILLANCE SYSTEM 

The malaria surveillance system was reestab-
lished in Armenia with the assistance of RBM 
and the Center for Disease Control (CDC), 
Atlanta, USA. Reporting malaria, as well as 
other infectious diseases, was mandatory. Local 
district laboratories diagnosed clinical cases of 
malaria microscopically and positive cases were 
reported to the Armenian Center for Diseases 
Control and Prevention (CDCP), which func-
tioned as the national malaria reference center. 

Table 2. 
Dynamics of  Malaria Cases, 1994 – 2007 

              Years
Indicators 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Autochthonous 
cases 1 2 149 567 542 329 59 32 29 8 6 3 0 0

Imported cases 195 502 198 274 614 287 82 47 23 21 41 4 0 0
P.vivax 196 502 347 841 1156 612 140 79 52 20 45 7 0 0
P.faiciparum 0 0 0 0 0 4* 1* 0 0 9* 2* 0 0 0
Mixed infections 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 196 502 347 841 1156 616 141 79 52 29 47 7 0 0

* Imported cases from Africa, Asia.

Fig. 4. Distribution of malaria cases among age 
groups, 1994-2005 

Fig. 5. Registration of malaria cases by seasons
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For each case of malaria, blood slides and stan-
dardized epidemiological information were sent 
to the CDCP and to the Department of Epidemio-
logy of the Armenian National Institute of 
Health, as well as the Laboratory of Tropical 
Diseases of the Institute of Epidemiology, Viro-
logy and Medical Parasitology. 

The reference laboratories analyzed data on 
cases reported from 1998 to 2004. The epide-
miological investigation card of each case was 
sent to the State Hygienic and Anti-Epidemic 
Inspection of the Ministry of Health and refer-
ence laboratories. 

In Armenia, malaria surveillance was strength-
ened to ensure timely detection of all suspected 
cases. Hospitalization (in no later than 1-3 days) 
for at least 5 days, subsequent treatment and 
follow-up under direct supervision of a physi-
cian were successfully implemented.

In 2001, the Armenian version of Surveil-
lance Standards for Infectious Diseases, includ-
ing malaria, was developed and implemented in 
compliance with the Recommended Surveil-
lance Standards of the WHO and CDC, USA 
[Mkrtchyan A., Davidyants V., 2001; Davidy-
ants V. et al., 2005]. 

Great efforts aimed at strengthening epidemio-
logical surveillance of malaria are made currently.

INTEGRATED VECTOR CONTROL

5 species of malaria transmitting vectors had 
been registered in Armenia before 1970. The 
most common species were An. Maculipennis 
having two subspecies: An. Maculipennis and 
An. Sacharovi. An. Sacharovi has not been detected 
in Armenia since 1961 owing to cessation of 
cultivation of rice and cotton.

In succeeding years interrupted anti-mosqui-
to activities with the use of insecticides led to 
renewing of mosquitoes. Since 1980 anti-mos-
quito activities have increased, which promoted 
a decline of vectors in Ararat marz. According 
to Kazanchyan S. (1988), the average number of 
mosquitoes in each building in the Ararat Valley 
declined from 9.8 to 0.8 and in suburban areas 

from 1.1 to 0.05. Since 1990 the level of anti-
mosquito activities has rapidly dropped. In 
1991, the importation of insecticides was inter-
rupted. Simultaneously, in 1998 compared to 1990 
the surface area of stagnant waters increased 5.3 
times: from 508 hectares to 2733 hectares, 2209 
hectares out of which were in Ararat Valley. 
According to data of 1999, 84.3% of stagnant 
waters were located in the Ararat Valley, 91.2% 
out of which were Anophelogenic. Latest investi-
gations showed that An. Sacharovi species 
renewed [Manukyan D. et al., 1990; Severini F. 
et al., 2004; Di Luca M. et al., 2004]. Investiga-
tions carried out in Ararat marz showed that 
Anopheles genus is susceptible to Solfac insecti-
cide. Solfac usage during the past years led to a 
decrease of malaria transmitting vectors and inci-
dence rate.

Conditions are most favorable for vectors in 
the Ararat Valley; the sporogonic cycle of 
P. vivax can take place from late May to the 
second decade of October. In foothill territories, 
sporogony can occur from July to September. 
Six species of Anopheles were known to be 
present in Armenia, but only two played an impor-
tant role in malaria transmission: the main vector, 
An. Sacharovi, a highly antropophilic and endo-
philic species, and An. Maculipennis considered 
to be the secondary vector. 

Anopheles superpictus plays a considerable 
role in malaria transmission. In Ararat Valley 
the first larvae of Anopheles appears in late 
April and the last one in the second decade of 
October. The largest number of larvae is observed 
in the third decade of July and the second decade 
of August. In control stagnant waters 2-3 gene-
rations are observed. The first generation of vec-
tors appears in the second decade of April. The 
largest number of vectors is observed in July, 
August and September  [Hovsepyan L., 1996].

Owing to vector control activities carried out 
in 1950’s and 1960’s, An. Sacharovi progres-
sively disappeared and was not reported since 
1965. Recent entomological investigations carried 
out within the RBM program had revealed that 
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this species has again become common in all 
malaria foci of the Ararat Valley [Romi R. et al., 
2001]. Most of anopheline-breeding sites are 
freshwater pools in prairie, often located near 
human dwellings.

An annual round of indoor spraying was carried 
out in malaria foci of Armenia in 1998-2000. 
Houses, animal sheds and any other types of 
premises of all villages and urban areas where 
malaria cases had occurred were sprayed with 
Solfac 10 WP at 0.05 g/m2. Spraying operations 
were held at the beginning of the transmission 
season. The residual activity was long enough 
to cover the transmission period: 4-5 months. A 
total of 559213 m2 was treated with Cyfluthrin 
(Solfac) in 1998 (536 houses and 1012 animal 
shelters in five districts); this number made 
1259637 m2 in 1999 (2133 houses and 2837 animal 
shelters in five districts) and 1494100 m2 in 
2000 (2670 houses and 3467 animal shelters in 
six districts). It dropped to 233661 m2 in 2001 
(437 houses and 218 animal shelters in five dis-
tricts), then made 265229 m2 in 2002 (628 houses 
and 811 animal shelters in five districts) and 
318333 m2 in 2003 (398 houses and 429 animal 
shelters in five districts).

To implement the larviciding program, surveys 
were carried out to identify anopheline-propaga-
tion places of malaria foci. To improve operational 
cost-effectiveness, only sites of obvious epidemio-
logical importance were targeted. Treatments 
were carried out in 1998 and 1999 with Bacillus 
thuringiensis israelensis (Bacticidе) at the rate 
of 2 kg per hectare (three times a year). In 1998 
about 56 hectares of anopheline-breeding sites, 
which were the closest ones to malaria foci, 
were treated with Bacticidе. Larvicide treat-
ments covered about 125 hectares in 1999, about 
150 hectares in 2000 (with Temephos Abate 500 
E) at the rate of 200 g per hectare twice a year) 
and about 23 hectares in 2001. Over 800 hectares 
of potential anopheline-breeding sites were 
treated with Gambusia spp. fishes in 2001. 
Furthermore, indoor spraying was carried out in 
selected areas within the period of 2001-2003.

On the other hand, it should be stressed that 
more than 1/3 of indigenous malaria cases (35%) 
reported in Armenia in 1998-99 occurred in the 
town of Masis, in particular in the peripheral area 
very close to extensive anopheline-breeding 
sites, where the scarce presence of cattle cannot 
protect humans against mosquito bites [Romi R. 
et al., 2001]. In this area, very good results have 
been achieved also by environmental manage-
ment activities (drainage). Resolving the problem 
of “urban malaria” by reducing mosquito-breeding 
sites is more affordable economically and safer 
than indoor spraying operations.

In malaria endemic areas the struggle against 
Anopheles must be continued. This is imposed 
by availability of An. Sacharovi, which is highly 
endophilic.

FACTORS COMPLICATING MALARIA 
EPIDEMIOLOGICAL SITUATION 

Since 1950, a collector-drainage network of 
1648.8 km has been constructed in Armenia for 
soil-remediation works in the Ararat Valley, 
regulation of underground water level, prevention 
of infectious diseases and stagnant water forma-
tion and, as well as ensuring natural growth in 
moist areas.

In Ararat marz 1562.2 km of this drainage 
network has been constructed, 892.2 km of 

Fig. 6. Spread of Anopheles in Armenia 
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which is open-channel drainage and 670.0 km is 
blind drainage. 

On January 1, 1998 high-moisture land areas 
formed approximately 29.0 thousand hectares, 
out of which 27.7 thousand were in Ararat region. 
Hundreds of hectares of private land areas in 
Masis and Artashat regions were not in tillage 
because of being swamped. Sanitary-hygienic 
and ecological conditions of settlements were 
poor. In 1990, approximately 30 settlements in 
Ararat region were flooded, whereas in 1997 the 
number of swamped territories came to 66. Ground 
floors of hundreds of houses were flooded. The 
main cause was the unsatisfactory technical con-
dition of the drainage network. In Ararat region 
34.7 thousand hectares of territory were drained, 
23.2 thousand out of which was open-channel 
drainage, while 8.0 thousand was subsurface 
drainage. By the 1st of January, 1998 the 70% 
of open-channel drainage did not meet technical 
requirements and cleaning works of 1800 km 
were not carried out. Blind drainage length was 
670.0 km, 432.6 km out of which did not meet 
technical requirements.  

Since 1996, the Ministry of Agriculture has 
organized drainage system cleaning works funded 
by the Government. In 1998, 535.7 km of drainage 
system was cleaned. Drainage systems of 36 
settlements in Ararat marz were cleaned, which 
released them from stagnation of water. In 1999, 
with the World Bank assistance 225.7 km of 
drainage systems in Ararat and Armavir marzes 
were cleaned.

Drainage system cleaning works funded from 
the State budget were continued in 2000 (310.3 km 
of drainage system was cleaned). In 2001, 55% of 
the drainage system met technical requirements. 
In contrast, in 1999, the same number did not 
exceed 30.0%. Forty one settlements were 
released from stagnation of water, which promoted 
reduction of malaria cases. Since 2001, drainage 
system cleaning works have been continued 
based on close cooperation between the Ministries 
of Health and Agriculture. Taking into account 
the malaria epidemic situation a list of settle-

ments that need cleaning is annually submitted 
to the Ministry of Agriculture, which takes appro-
priate measures.

STRUCTURAL REFORMS OF THE 
STATE HYGIENIC AND 

ANTI-EPIDEMIC INSPECTION

The State Hygienic and Anti-Epidemic In-
spection of the Ministry of Health of Armenia 
ensures fulfillment of the requirements of the 
Law on Population Hygienic and Anti-Epidemic 
Safety.

After the collapse of the Soviet Union, the 
Health Care System of Armenia faced global chal-
lenges, which led to development of an optimi-
zation program in 2000-2003. The optimization 
of the State Hygienic and Anti-Epidemic Service 
structure started in 2001 within the framework 
of reforms of Armenia’s Health Care System. 
However, the process of reforms started in 2001-
2002 could not ensure the effective operation of 
the Service. Hence, radical reorganization of the 
Service and development of a new statute for it 
was necessary. 

On the 15th of August 2002, the Government 
passed Resolution N 1316 “On restructuring of 
the State Hygienic and Anti-Epidemic Service 
of the Ministry of Health and approving the statute 
and structure of the State Hygienic and Anti-
Epidemic (SHAE) Inspection”. According to the 
Resolution, SHAE Inspection had control and 

Fig. 7. The state of open drainages in Ararat region 
before cleaning works.
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inspection functions for ensuring population 
health protection. 

The SHAE Inspection functions through its 
central apparatus, regional centers in the regions 
(10), Yerevan (7), regional centers for air and 
rail-road communications and at the Armenian 
Nuclear Power Plant (NPP). 

It was necessary to separate laboratory-exper-
tise, inspection and public health protection 
functions of the SHAE Inspection. It resulted in 
the need for creating Expertise Centers as non-
commercial organizations.

According to Government Resolution N1741 
(31st of October 2002) “On creating state non-
commercial organizations within the SHAE 
Inspection of the Ministry of Health” 10 Expertise 
Centers state non-commercial organizations, having 
laboratory-expertise functions, were formed in 
marzes and 6 in Yerevan. 

Malaria control activities in 1998-2005 were 
coordinated by the Head State Sanitary Doctor of 
Armenia V. Davidyants. Malaria control Program 
office and the Institute of Epidemiology, Virology 
and Medical Parasitology were engaged in the 
National Malaria Control Program and reported 
to the Head State Sanitary Doctor. 

 HUMAN RESOURCES STATUS

Basic medical education is available for epide-
miologists and parasitologists at the Yerevan 
State Medical University and private medical 
colleges and universities. Postgraduate medical 
education is available at the National Institute of 
Health, Institute of Epidemiology, Virology and 
Medical Parasitology, National Center for Disease 
Control and Prevention, regional centers of State 
Hygienic and Anti-Epidemic Inspection and 
regional Expertise Centers. 

Training courses include:
• specialized training courses (duration: 1.5            

months);
• short-term courses (1-2 weeks);
• training at workplaces (2-3 weeks);
• seminars/workshops;
• internships (1 year);

• scientific conferences, lectures.
Specialists of the State Hygienic and Anti-

Epidemic Inspection have different responsibili-
ties in malaria prevention and control. Currently, 
the activities of 31 spesialists in epidemio-
logy/parasitology of SHAE Inspection Regional 
Centers are aimed at supervision of implemen-
tation of legislative requirements. Expertise Centers 
state non-commercial organizations of Armenia, 
formed within the SHAE Inspection, have para-
sitological laboratories, including entomological 
ones. There are 18 parasitologists, 47 assistant 
physicians, 36 laboratory assistants, 17 entomo-
logists, 25 assistant entomologists. 

The huge work aimed at malaria control and 
prevention has been carried out both before the 
Service reformation and after it. The WHO made 
efforts in this issue. On 14-18 April, 1998, four 
WHO experts held a Workshop on the malaria 
issue, in which 30 specialists from all marzes of 
Armenia took part. The mentioned workshop 
focused on malaria situation analysis, presentation 
of experience on malaria control and prevention 
and development of Malaria Control/Prevention 
Policy. 

Two-week courses were organized for ento-
mologists and their assistants within the National 
Malaria Control Program in 1998. Workshops 
on Laboratory Diagnosis of Malaria were orga-
nized supported by the WHO, the International 
Committee of the Red Cross and the Armenian 
Red Cross Society. The “Microscopic Exami-
nation of Malaria” guideline was published, 
followed by “Fighting Insects Transmitting 
Infectious Diseases” guideline. Methodological 
recommendations aimed at malaria control and 
prevention were developed within the National 
Malaria Control Program.  

Within the National Malaria Control Program 
324 specialists were trained in 1998-2000.

In 2001, six seminar-trainings for parasitolo-
gists, entomologists, laboratory specialists and 
laboratory assistants were organized with the 
financial support of the WHO. 

Four workshops/trainings were organized for 
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laboratory specialists, laboratory assistants and 
infectiologists in 2002. Supported by the WHO, 
Malaria Guideline was published. 

Five specialists from Armenia participated in 
international conferences and trainings organized 
by the WHO in 2002-2003.

In 2004, a seminar-training was organized 
for specialists responsible for epidemiological 
surveillance at different levels.

In 2001-2004, 206 specialists were trained in 
seminar-trainings supported by the WHO . 

In compliance with a Decree of the Minister 
of Health, the research aimed at the study of 
malaria epidemiological situation, treatment, 
prevention and control was carried out at medical 
scientific institutions.

Recently, four scientific works on malaria 
have been carried out in Armenia. 

COMMUNITY MOBILIZATION

For stabilizing the malaria situation, training 
of specialists in public health education is impor-
tant along with such essential measures as 
rounds of indoor spraying, population chemo-
prophylaxis, early diagnosis and treatment. 

Primary health care specialists and SHAE 
Inspection regional centers provide population 
with medical and hygienic information on poten-
tial risk areas. This is aimed at facilitation of the 
process of early detection and prevention, ensuring 
an appropriate chemoprophylaxis regimen, etc. 
The health education process is based on lec-
tures, TV and radio programs, printed materials, 
sanitary bulletins, booklets, video films, etc. 

In 1998-2000, within the National Malaria 
Control Program numerous brochures, booklets, 
posters were published for health care specialists, 
patients and the population; TV and radio pro-
grams on modes of personal protection were 
broadcasted.  

In 2001, to explain anti-malarial measures 
and inform about the epidemiological situation 
a meeting with the mass-media was organized. 
A meeting also took place with representatives 
of all concerned organizations, which partici-

pate in the National Malaria Control Program. 
In 2001, public health education activities 

were organized (radio programs on the malaria 
issue were broadcasted, posters, booklets, etc. 
were published). 

Public health education activities in malaria 
endemic areas continued in 2002-2003. 

ARMENIAN GOVERNMENT EFFORTS 
IN MALARIA CONTROL

The Government of Armenia shows strong 
political commitment to control and prevent ma-
laria and has joined the RBM. A substantial in-
crease in the number of malaria cases in late 
1990s and the epidemic of malaria that might 
have assumed larger dimensions proved that the 
malaria problem in Armenia was a matter of 
great urgency. As a result, the Ministry of Health 
took the lead over consensus-building in the 
country [Davidyants V., 2006].

The following steps were taken to build con-
sensus:

1. A report on malaria situation in Armenia 
was drawn up and presented to the President, 
who took the malaria situation under his person-
al control.

2. The National Coordinating Council was 
formed by the Prime Minister’s decree to deal 
with the malaria issue. 

3. The National Coordinating Council was 
composed of a number of Ministers and Heads 
of different departments and boards (Health, 
Agriculture, Internal Affairs, Defense, etc.), as 
well as regional governors of malaria endemic 
areas.

4. Regular meetings of the National Coordi-
nating Council used to be held in Yerevan city 
with participation of officials of various govern-
mental departments and local authorities at the 
central and regional levels.

5. Special groups of national experts assisted 
in planning, implementation, monitoring and 
evaluation of malaria-related activities at the 
field level.

6. The State Hygienic and Anti-Epidemic In-
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spection provided regular updates on the malaria 
situation and progress with RBM in the country 
to the National Coordinating Council.

Broad consensus over unified efforts to tackle 
the malaria problem was built among local au-
thorities and government departments, civil 
society and the media in the eleven regions of 
the country, which resulted in the formation of 
regional councils. Particular emphasis was put 
on Ararat, Armavir regions and Yerevan city, 
where activities were implemented to control 
malaria. 

▪ In May 2001, the National Assembly of 
Armenia had a hearing on the malaria issue. 

▪ The Ministry of Health provided all struc-
tures concerned with information through an 
official epidemiological bulletin. 

▪ By Government Resolution “Health care 
quality and availability assurance”, the treat-
ment of malaria is free. 

▪ Government Resolution N100 (21 January 
2004) “Approval of activities aimed at imple-
mentation of the Poverty Reduction Strategy 
Program in 2004-2006” includes the National 
Malaria Control Program block. Quarterly reports 
on implementation of the National Malaria 
Control Program are submitted to the Govern-
ment as part of the Poverty Reduction Program 
in Armenia.  

▪ Based on the epidemic situation of malaria 
in Armenia the Ministry of Health made a deci-
sion to develop a new Malaria Control Program. 
In 2002, a special meeting was organized at the 
Ministry of Health for approval of the program 
and discussion of its implementation policy. 

▪ In 2003, a meeting was organized on matters 
of implementation policy of the Malaria Control 
Targeted Program in 2005-2009. 

▪ In 2004, the 2005-2009 Malaria Control 
Targeted Program was submitted for Govern-
ment’s approval. 

▪ In 2006, the 2006-2010 Autochthonous 
Malaria Elimination National Program was sub-
mitted for approval of the Government. 

COOPERATION WITHIN MALARIA 
CONTROL

In 1996, the Ministry of Health of Armenia 
addressed the World Health Organization, request-
ing assistance for malaria control. In 1998, 
within his mission to Armenia WHO expert 
R. Kuznetsov developed and proposed a Malaria 
Control Program that was submitted to interna-
tional donors. The WHO supplied anti-malarial 
drugs to prevent a critical situation of malaria in 
Armenia.

In 1998, WHO program coordinator G. Saba-
tinelli submitted to the Ministry of Health of 
Armenia an Action Plan for Malaria Control, 
which served as a basis for development of the 
Malaria Control Program.

In 1998, the Ministry of Health of Armenia 
through technical assistance provided by the 
WHO and financial support of the Governments 
of Norway and Italy resumed malaria control 
activities. Supported by the WHO, UNICEF, the 
IFRC and the Red Crescent Societies, the RBM 
program was implemented to eliminate the recent 
foci of malaria and to prevent further spread of 
the disease in the country [Sabatinelli G., 1999].

The new Director General of the WHO com-
mitted herself to an intensive response to the 
global malaria burden and proposed the Roll 
Back Malaria Initiative (RBM) in January 1998. 
A global RBM coalition, characterized by stra-
tegic synergy, coordinated effort, and science-
based strategies, was proposed at the World 
Health Assembly in 1998. In 1998, the WHO 
provided 15 microscopes, laboratory diagnostics 
complexes, 25 automaxes, 500 kg of Solfac insec-
ticide, 21000 chloroquin tablets, 868000 prima-
chin tablets. Thus, 300000 people underwent 
seasonal and inter-seasonal chemoprophylaxis.

The Global RBM Partnership among heads 
of the WHO, UNICEF, UNDP, World Bank, 
government officials, heads of donor organiza-
tions, private sector and non-governmental repre-
sentatives was formally established in December 
1998. Members of the Global RBM Partnership 
are committed to supporting nationwide efforts 
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of state authorities within the context of multi-
sectoral strategies of development and poverty 
alleviation. 

The RBM Project in Armenia has supported 
partnership-building, helping partners to agree 
goals, synchronize their strategies and join efforts 
to promote health sector actions against outbreaks 
of malaria, prevent renewal of large-scale trans-
mission of malaria and finally eradicate the disease 
in the country.

WHO missions to build and promote the 
Partnership to Roll Back Malaria in Armenia 
were performed within the period of 1998–2000. 
Partners and donors have responded adequately 
and provided financial assistance to cope with 
malaria within this period. To provide further 
financial assistance for sustaining the achieve-
ments and preventing renewal of malaria foci 
the WHO/Europe mission arrived in Armenia in 
January 2001. The same year numerous interna-
tional organizations, specifically the WHO 
Armenian Office, supported the National Malaria 
Control Program. Anti-malarial drugs (chloro-
quine, primaquine), laboratory materials, vehi-
cles were provided by the WHO. Anti-mosquito 
nets and bed nets were provided to the popula-
tion of endemic areas by UNICEF.

The RBM Project in Armenia has focused on 
addressing malaria issues through improving 
capacities for and access to early diagnosis and 
adequate treatment, timely response and preven-
tion of malaria epidemics, promoting cost-effec-
tive and sustainable vector control, reinforcing 
surveillance mechanisms, increasing community 
awareness and involvement in malaria preven-
tion/control and enhancing inter-sectoral collabo-
ration. However, as the resources invested by 
the Government and external donors are limited, 
the country experiences a severe lack of funding 
to cope with malaria problem.

Implementation of the RBM Project was 
made possible owing to the efforts of the Minis-
try of Health in cooperation with the WHO, 
UNICEF, World Food Program, IFRC and other 
partners/donors. The Project was planned for an 

initial period of 3 years (2001–2003). It was 
characterized by a strong, however flexible manag-
ement capable of mobilizing partnership among 
UN agencies, non-governmental organizations, as 
well as the mass-media and other partners/donors 
in implementing cost-effective, technically sound 
and sustainable malaria control, adapted to the 
country’s situation and meeting local needs.

Armenia has committed itself to malaria 
control, and the National Malaria Control Program 
was developed in 1998 being implemented in close 
collaboration with the WHO/Europe. The four 
elements of the Program are disease prevention, 
disease management, epidemic control, and 
program management.   

In the face of a malaria outbreak in Armenia, 
attempts were made to change this unfavorable 
trend, particularly in areas adjoining Turkey. 
The technical and operational modalities of 
dealing with malaria by specialized services, 
public health sector, as well as community itself 
were the expected outcome of the RBM Project 
funded by a number of international agencies/
organizations and implemented by the Govern-
ment of the Republic of Armenia. 

During 2001-2004 anti-malarial measures 
were taken within the National Malaria Control 
Program in selected areas of the Ararat valley 
(Ararat, Artashat, Vedi, Masis), Armavir valley 
(Armavir, Etchmiadzin, Metsamor, Baghramyan), 
Syunik valley (Goris, Kapan, Sisian, Meghri), 
Tavush valley (Ijevan, Noyemberyan), Yerevan. 
Focus areas are mostly situated in valleys, foot-
hills and plain areas with poor health infrastruc-
ture and communication. In general, the target 
beneficiaries were about 1.0 million indigenous 
population and migrants, who had arrived for 
various reasons. Special attention was paid to 
young children and pregnant women due to their 
vulnerability.

In 2001, anti-malarial drugs worth 4505 US 
dollars and laboratory equipment and materials 
worth 4610 US dollars were distributed in en-
demic territories (Ararat and Armavir marzes) 
within the National Malaria Control Program. 

V. Davidyants et al. / The New Armenian Medical Journal

20



Three thousand liters of fuel were provided to 
the regions. In 2002, the WHO assisted the 
National Malaria Control Program by providing 
Solfac insecticide worth 17200 Euros. In 2003, 
50000 Chloroquine tablets and 50000 Prima-
quine tablets were provided to the National 
Malaria Control Program within the WHO assis-
tance. Supported by the WHO, field works were 
organized in Ararat and Armavir marzes and 
continued later.

The Program was aimed at promoting health 
sector activities with a special emphasis on 
capacity-building for communities to enable 
their active participation in malaria control/pre-
vention. The final outcome of the Program was 
improvement of malaria situation, which was 
the expected consequence of the interventions.

In the short term, the Program reduced the 
number of malarial active foci, prevented new 
foci and the spread of malaria throughout the 
country.

In the long term, the extension and sustain-
ing of Program activities beyond 2004 contri-
buted to elimination of malaria and its eradica-
tion in the country.

Calculation of financial expenses related to 
malaria prevention and control activities (evalua-
tion of malaria status in Armenia, anti-epidemic 
and preventive measures) showed that the control 
over the epidemiological situation of malaria 
would not be kept without adequate assistance 
of international organizations. 

Fig.8. Assistance of international organizations

NECESSARY ASSISTANCE OF INTERNA-
TIONAL ORGANIZATIONS 

Currently, an endemic situation on malaria 
demands new approaches to malaria control and 
prevention. In response to this demand the 2005-
2009 Malaria Control Program was developed. 
It was elaborated and agreed upon by all govern-
mental bodies concerned and was approved by the 
Ministry of Justice of Armenia. Currently, the 
Government has approved the National Malaria 
Elimination Program. The package includes an 
Action Plan of all bodies concerned, the State 
Coordinating Board structure and its Charter.

The analysis showed that malaria incidence 
will rapidly increase without financial support.

The main goal of the Malaria Control Program 
2005-2009 is prevention of malaria transmission 
and its elimination on the territory of Armenia. 

The tasks mentioned below should be fulfilled 
within the Program. 

1. Development and implementation of the 
National Policy to prevent and fight malaria. 

2. Strengthening of epidemiological surveil-
lance of malaria. 

3. Implementation of preventive and anti-
epidemic measures at malaria foci. 

4. Implementation of complex measures to 
fight malaria-transmitting mosquitoes based on 
the entomological situation.

5. Continued control over mosquito-propaga-
tion areas taking into consideration the climatic 
conditions.

6. Health education of the population on 
malaria prevention matters. 

7. Taking measures aimed at prevention and 
control of malaria in persons in military service. 

8. Enhancement of specialists’ awareness and 
skills on aspects of malaria prevention and control. 

Our efforts are currently aimed at develop-
ment of a new project on the malaria issue with-
in the Global Fund to Fight AIDS, TB and Ma-
laria. The project is being developed with the 
assistance of WHO experts. 
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FORECAST

The Republic of Armenia has ratified the 
United Nations Framework Convention on 
Climate Change in May 1993. It is necessary to 
mention that in Armenia – a mountainous country 
with vulnerable ecosystems – especially strong 
manifestations of unfavorable consequences are 
to be expected under the conditions of Global 
Climate Change. The changing malaria situation 
was researched during implementation of the 
Country Study on Climate Change in Armenia. 

Expansion of habitats of vectors and aggra-
vation of epidemic situation of malaria can be 
expected because of the optimal temperature 
mode in the foothill-upland zone. Malaria risk 
may reduce in the semi-desert zone in case of 
expected parching of swamps and reservoirs of 
this belt [Mkrtchyan A. et al., 2002].

CONCLUSION

The outcomes of the RBM program should 
be improved and consolidated to meet current 
needs and ensure sustainable control of malaria 
in Armenia [Davidyants V., Muradyan K., 2007]. 

Fig. 9. Assistance for different purposes

Fig. 10. Forecasted malaria incidence without ex-
ternal financial contributions

Human capacity building, training and re-
training of general practitioners, parasitologists, 
entomologists, laboratory technicians, spray 
men, should be available regularly. 

Introduction of primary health care strategy 
in Armenia must be considered an essential 
component of Health Care System reforms. 

Since malaria epidemiological situation has 
drastically changed recently, it is necessary to 
undertake a new stratification of territories of 

Armenia, taking into consideration malaria risk.
It is necessary to develop a new model of 

anti-malaria service, which would include ele-
ments of epidemiological geography, and to ra-
tionalize the epidemiological control system in 
Armenia.

The above-mentioned measures will promote 
elimination of autochthonous malaria in Arme-
nia in the near future. 

Fig.11. The prognosticated malaria spread in Arme-
nia under the conditions of climate change  
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