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Abstract 

Background: Vector borne diseases (VBDs) are the infectious diseases reported from all parts of 

the world and Iran. The main vectors of VBDs belong to the phylum of arthropod and insects. The 

aim of this study was providing the database of important VBDs and vectors and geographical 

distribution model in Ardabil, northwest of Iran. 

Methods: This retrospective cross–sectional study was conducted from 2001–2018. All the ear- 

lier published studies, reports and documentations related to vectors and vector–borne diseases 

searched systematically as well as the data of diseases was collected from the Center for Disease 

Control (CDC) of Ardabil University of Medical Sciences. ArcGIS 10.4.2 (http://www.esri.com/ 

arcgis) were used to spatial analysis mapping, Normalized Difference Vegetation Index (NDVI) 

index and high/low clustering. 

Results: Totally 110076 cases of VBDs reported in Ardabil Province during the past 18 years 

including malaria, visceral leishmaniasis (VL), cutaneous leishmaniasis (CL), Crimean Congo 

hemorrhagic fever (CCHF), tick–borne relapsing fever (TRF), pediculosis, scorpionism, scabies 

and anthrax. These diseases were transmitted in Ardabil Province by eight arthropod families, 19 

genera and 70 spices of arthropods. Most species belonged to Culicidae with 24 species followed 

by Psycodidae with 22 and Ixodidae with 16 species. The incidence rate of VBDs was 63/100000 

in 2001 which decreased to 7/100000 in 2010 and then increased to 21 /100000 in 2018. 

Conclusion: The distribution model of the VBDs was plotted based on the geographical and 

ecological of the vectors will help the authorities for decision. 
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Introduction 

Vector borne disease (VBDs) are the 
infectious diseases transmitted by the 
infected bite of the arthropods such as 

 

 
mosquitoes, sand flies, ticks, fleas, bugs, 

lice and some species of flies (1, 2). Vector 
borne diseases are responsible for more 
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than 17 percent of infectious diseases 
burden and more than 700, 000 deaths 

annually. More than 3.9 billion people in 
128 countries are at risk of transmitting 

dengue fever which is estimated to be 

happening 96 million per year. Malaria 
causes more than 400,000 deaths annually 

worldwide, most of which are children 
under the age of five. Other VBDs like 

Chagas disease and leishmaniasis affect 
hundreds of millions of people around 

the world (3–5). According to the Iranian 
Ministry of Health, the malaria morbidity 

was decreased from 12294 cases in 2000 to 

150 cases in 2015. WHO reported Iran to be 
located in pre–elimination phase (6–7). The 

incidence of Dengue fever has increased 
30–fold in the last 50 years and 50–100 

million Dengue happen every year in the 
world (8). According to the latest study, 

the incidence of CL in Iran has decreased 
from 174/100000 to 124/100000 cases 

while the spatial distribution of CL and 

VL has increased in new places(9). The 
important VBDs occurring in Iran include 

Visceral Leishmaniasis (VL),Cutaneous 
Leishmanisis (CL), Crimean Congo 

Hemorrhagic Fever (CCHF), Tick Relapsing 
Fever (TRF), Malaria, Pediculosis (10–11). 

The most important endemic area for VL 
is the northwest of Iran. Recently, some 

VBDs such as the pediculosis epidemic 

were increased in Ardabil Province (12). 
The incidence of VL in Ardabil Province 

was increased from 2.9 in 2009 to 9.2 
/100000 in 2015 and the new sides was 
increased to 2 time (13). The main vectors’ 

ecology and biology of VBDs as well as its 
spatial distribution should be identified for 

prevention and control (14–15). The most 
important factors affecting the life cycle, 

growing, developing, reproduction and the 
survival of generations of arthropods and 

insects include environment temperature, 
relative humidity, rainfall, altitude, 

vegetation, amount of food and suitable 

shelters (16–17). The aim of this study 
was to establish a database of VBDs and 

their vectors, and to determine their spatial 
distribution model in Ardabil Province. 

Materials and Methods 

Study area 
Ardabil Province is located in the 

northwest of Iran (37.45–39.42o N, 47.30– 

48.55o E), near the border of Azerbaijan 
Republic. The province has an area of 

17,953 km2 with 1,247,042 populations 
according to the last census conducted in 

2015. The province consists of 10 counties, 
21 districts, 26 cities, 71 rural districts and 

1477 permanent villages. About 2/3 of the 
Ardabil Province is mountainous areas and 

the remaining is plains. The occupation of 

most people is farming and animal husbandry 
(Fig. 1) (18). 

 

Data collection 
Data were collected from the Center for 

Disease Control (CDC) of Ardabil University 

of Medical Sciences from 2001–2018 and 
classified by location, years, months and 

type of diseases. The vectors database 
was collected according to the last studies 

(projects and thesis) in Ardabil Province 

from 1950–2018. Previous studies, reports 
and documentations related to vectors and 

vectors borne diseases in Ardabil Province 
were searched in International databases 

such as Cochrane, MEDLINE/PubMed, 
Google Scholar, Science Direct, Scopus, 

Web of Science, Veterinary information 
network, Vet Med Resource, Zoological 

Records, Biological Abstracts, CAB 

Abstracts as well Iran’s databases (for 
Persian articles) including Iran Medex, 

Scientific Information Iran Medex, Scientific 
Information Database (SID) and Magiran. 

Meteorological data were obtained from 
the Ardabil Meteorological Center during 

the study period. The data included annual 
precipitation, average annual temperature, 

altitude, and relative humidity. 
 

Data and spatial autocorrelation analysis 

ArcGIS 10.4 (http://www.esri.com/ 
arcgis) was used for spatial analysis and 

mapping. NDVI (Normalized   difference 
in vegetation index, and was also used to 

determine high risk areas of the disease 
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Fig. 1. The study area in North West of Iran 

 
 

across the study area. 
Moran’s I Index and General G value 

were measured, and both the score and p-
values (p < 0.05) were calculated and used to 

evaluate the significance of the index. 

Moran’s I is a commonly used indicator of 
spatial autocorrelation. In this study, global 

Moran’s I was used as the first measure of 
spatial autocorrelation. 

(1768/100000). The most pediculosis cases 
have occurred in schools (Table 1 and Fig. 

2). The results of this study showed that in 

the past 18 years, ABDs were transmitted by 
eight families, 19 genera and 70 species of 

arthropods in Ardabil Province. Most species 
belonged to Culicidae with 24, Psycodidae 

with 22 and Ixodidae with 16 species (Table 
2). 

 

Ethics approval and consent to participate 
This study was approved by the Ethical 

Committee of Ardabil University of Medical 

Sciences, Iran (Code of ethics: IR. ARUMS. 

REC.1397.261). 

Results 

Totally 110076 cases of VBDs were 
reported in Ardabil Province during the 

past 18 years including nine different types 
such as malaria, VL, CL, CCHF, TRF, 

pediculosis, scorpionism and anthrax. The 

highest infectivity belongs to pediculosis 
(96.47%) and the lowest to CCHF (0.007 

%). The incidence rate of diseases excluding 
pediculosis was 63/100000 in 2001, which 

decreased to 7/100000 in 2010, and then 
it increased to 21/100000 in 2018. The 

prevalence of pediculosis was increased 
110 times during 2001(16/100000) to 2018 
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The climate of Ardabil Province is 
divided into three parts in north, central 

and south. The northern part located in the 
Azerbaijan Republic borderline with low 

altitude, minimum precipitation, moderate 

NDVI, maximum annual temperature, 
maximum RH, in this part the most 

important VBD is malaria. In the central 
part located around Sabalan skirt with high 

attitude (altitude = 4,811 m), moderate 
precipitation, over average NDVI, moderate 

average temperature, low RH in the central 
climate, the main VBD is VL. The southern 

part is located in the neighborhood of Guilan 

Province covered mainly by forests which 
its climate characterized by high altitude, 

high precipitation, high NDVI, low annual 
temperature, moderate RH. The main VBD 

is RTF in south parts of province. 
 

Malaria: Totally 931 cases were 
reported which more than 98% of them 
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Table 1. The spices of Vector–Borne diseases vectors in Ardabil Province, northwest of Iran (2001–2018) 
 

Class Order Family Genus Spices (adult and larva) References 
 

An. maculipennis, An. hyrcanus, 

Anopheles 

 

 
 

Culex 

An. superpictus, An. claviger, 

An. sacharovi, An. superpictus, 

An. pesudopictus 

Cx. hortensis, Cx. modestus, 

Cx. pipiens, Cx. theileri, Cx. torrentium, Cx. 

tritaeniorhynchus, Cx. perexiguus, 

Insecta Diptera Culicidae   Cx. mimeticus  

Aedes 
A. caspius s.l., A.vexans, 

A. flavescens 
 

Culiseta 
Cs. annulata , Cs. longiareolata, 

Cs. subochrea 
 

Dahliana Da. geniculatus 

Coquillettidia  Coquillettidia richiardii 

Uranotaenia Uranotaenia unguiculata 

Ph. perfiliewi, Ph. papatasi, 

Ph. sergenti, Ph. tobbi, Ph. major group, Ph. caucasicus, 

Ph. wenyoni, 

Ph. elenorae, Ph. major, 

Ph. mongolensis, Ph. kandelakii, 

(19, 20) 

Insecta Diptera Psychodidae 
Phlebotomus

 
Ph. caucasicus group, 

Ph. andrejevi, Ph. halepensis, 

Ph. longidnctus, 

Ph. balcanicus, Ph. brevis, 

Ph. chinensis group, Ph. simici, 

Ph. jacusieli 

(13, 21–25) 

 

 

 

 

 
Ixodida 

 

 
Argasidae 

 

Sergentomyia     Se. sintoni, Se. dentata 

Ornithodoros 
Ornithodoros lahorensis, 

  O. tholozani  

Argas Argas persicus, A. reflexus 

Dermacentor Dermacentor marginatus, D. niveus, 

Hy. anatolicum, Hy. asiaticum, 

 
Arachnida 

 
Ixodidae 

Hyalomma 
Hy. aegyptium, Hy. detritum, 

Hy. dromedarii, Hy. marginatum, 

Hy. turanicum, Hy. schulzei 

(26–29) 

 

Haemaphysalis H. choldokovskyi, H. erinacei, H. inermis, H. punctate, 

Rhipicephalus R. bursa, R. sanguineus 

Sarcoptiformes   Sarcoptidae Sarcoptes S. scabiei 
 

Scorpiones 
Scorpionidae   Scorpio Scorpio maurus 

(30–32)
 

 

 

 

Fig. 2. The prevalence rate of Vector–Borne diseases in Ardabil Province, northwest of Iran (2001–2018) 
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 Buthidae Mesobuthus Mesobotus eupeus  

Insecta Phthiraptera Pediculidae Pediculus Pediculus capitis (12, 33) 
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reported in northern and 2 % in central 
parts of province. Since 2005, there was 

no report on Malaria case in this province 
(Figs. 3 and 7). 55 % of patients were 

male and 45% female from them 70% 

located in rural and 30 % in urban area. 
More than 99% of the malaria cases were 

proved Plasmodium vivax and remaining 
1% was not identified. So far, four adult 

and six larva stage of Anopheles have been 
reported, the most abundant form in adult 

was An. claviger followed by An. hyrcanus 
and An. superpictus. Totally 17 species of 

the subfamily Culicinae were reported in 

Ardabil Province. Except for malaria, only 

one study has been conducted on mosquito– 

borne diseases in Ardabil Province. The 

larvae of Setaria labiatopapillosa and 
Dirofilaria immitis were found in An. 

maculipennis and Cx. theileri, respectively. 
Eight spicies of Culex, three spices of 

Culiseta, three species of Aedes, Dahliana 
geniculatus, Coquillettidia richiardii and 

Uranotaenia unguiculata (Table 2). The 
results of malaria spatial autocorrelation 

showed that the general G Index 0.023755 

value, z–score of 2.47999448315, there is 
a less than 5% likelihood that this high– 

clustered pattern could be the result of 
random chance (P = 0.0131) (Fig. 7A). 

 

 

 

 

Fig. 3. The frequency of malaria cases in Ardabil Province, northwest of Iran (2001–2018) 

 

 

 
 

Fig. 4. The frequency of Visceral Leishmaniasis cases in Ardabil Province, northwest of Iran (2001–2018) 
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Visceral leishmaniasis (VL): VL is a 
zoonotic disease and one of the important 

endemic diseases in Ardabil. During the 
study, 379 cases of the disease were reported. 

VL is reported mostly in central and northern 

part while in the southern part are sporadic 
(Figs. 4, 7). The highest prevalence of VL 

were reported in Meshgin shahr (50%) and 
Germi (20%). 64% of the disease occurs 

in rural areas and 36% in urban with male 
to female ratio of 2/1. More than 85% of 

reported cases were children under 10 years. 
L. infantum is the causative agent of VL in 
these areas. The most important reservoirs of 

this disease are canids which its infection rate 
increased from 5% in 2000 to 38% in 2018. 

VL Parasites have been isolated and reported 
from human, dogs, wolfs, fox and jackal in 

the Ardabil Province. 22 species of sand 
flies were identified and reported in this area 

from them three species (Ph. kandelakii, Ph. 

perfilewi and Ph. tobbi) has been confirmed 
by parasitological and molecular methods 

to L. infantum. P. kandelakii distributed in 
central and Ph. perfilewi and Ph. tobbi in 

northern parts of Ardabil Province. The 
results of VL spatial autocorrelation showed 

that the general G Index 0.006569 value, z– 
score of 0.918861150657, the pattern does 

not appear to be significantly different than 

random (P = 0.358) (Fig. 7A). 

Cutaneous leishmaniasis (CL): Totally 
412 cases of CL were reported in this 

area which the annual incidence rate was 2–
5/100000 (Figs. 5 and 6). The causative 

agent of CL not identified in Ardabil 

Province. CL were reported from seven 
counties (Bilehsavar, Germi, Parsabad, 

Ardabil, Khalkhal, Nir and Namin) of the 
province. 50% of cases had a history of 

travel to endemic areas of CL. From 22 
spices of sand flies, two spices Ph. papatasi 

and Ph. sergenti had the highest frequency. 
Phlebotomus papatasi and Ph. sergenti 

were collected in all parts of province but 

the parasite species was not identified. The 
CL reservoirs of infection has been reported 

from the Meriones libycus. The results of 
CL spatial autocorrelation showed that the 

general G Index 0.000037 value, the z–score 
of 6.80150065796, there is a less than 1% 

likelihood that this high–clustered pattern 
could be the result of random chance (P = 

0.000). (Fig.6A). 
 

Tick–borne Relapsing Fever (TRF): 

TRF has been reported in the southern 
regions of Ardabil Province for a long time. 

400 cases of this disease were reported, 
of which 94% were in rural and 6% urban 

areas. 52% were female and 48% male and 
88% of cases were under the age of 20 year 

 
 

Table 2. The frequency of Vector–Borne diseases in Ardabil Province, northwest of Iran (2001–2018) 
 

Visceral Cutaneous 
Tick

 Year Malaria   
leishmaniasis   leishmaniasis 

relapsing
 

 
Lice 

 
Anthrax 

 
Scorpionism 

 
Scabies 

 
CCHF 

 
Total 

 
Prevalence 

    fever        

2001 541 18 32 124 200 5 42 3 1 966 79.5 

2002 323 64 23 120 187 6 55 5 0 783 64.3 

2003 53 32 32 56 295 2 41 2 1 514 42 

2004 10 46 21 44 289 0 48 1 0 459 37.6 

2005 0 19 19 22 372 1 43 0 0 476 39 

2006 0 16 30 14 481 0 48 1 1 591 48 

2007 1 16 20 6 533 0 49 0 0 625 50.8 

2008 1 29 27 6 420 8 55 1 0 547 44.3 

2009 1 45 31 4 425 0 52 0 1 559 45 

2010 0 22 17 2 494 2 37 6 0 580 46.7 

2011 0 12 13 1 359 0 87 3 0 475 38 

2012 0 10 18 0 715 0 101 1 0 845 67.7 

2013 0 3 19 0 1981 1 125 0 0 2129 170 

2014 0 7 25 0 15987 0 119 1 1 16140 1286 

2015 0 9 16 0 18961 0 155 4 0 19145 1519.5 

2016 0 14 21 0 20148 2 182 5 0 20372 1613 

2017 1 8 25 0 21879 2 222 8 2 22147 17.47 

2018 0 9 23 1 22465 0 214 10 1 22723 1789 

Total 931 379 412 400 106191 29 1675 51 8 110076 – 
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Fig. 5. The frequency of Cutaneous Leishmaniasis cases in Ardabil Province, northwest of Iran (2001–2018) 

 

 
 

Fig. 6. Distribution of malaria, visceral leishmaniasis, cutaneous leishmaniasis (A), tick relapsing fever, CCHF, 

scabies (B) and pediculosis, anthrax, scorpionism (C) in Ardabil Province, northwest of Iran (2001–2018). 

 

 

 

(Figs. 6 and 9). 
More than 91% of cases have been 

reported from southern parts and 9% from 

other areas of province. Four species of 
soft ticks; Ornithodoros lahorensis, O. 

 

 

 

 

 

293 

 

tholozani and Argas persicus, A. reflexus 

have been reported that the O. lahorensis 
with 46% and the O. tholozani 40% had the 

high frequencies. The species of Borrelia 
has not been studied and identified in the 
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Table 3. The frequency of Vector-Borne diseases data on the most important climate factors in Ardabil Province, 

northwest of Iran (2001–2018) 

 

 

 

 

 

 

 

 

 
 

Malaria 931 3(30) 18 4 2 12 Plain 0.21–0.6 15–500 14–16.5 66–70 290–330 

VL Mountain, 

Valley and hill 
0.41–0.86   510–2000 10.1–14   55–65 330–400 

Plain, hill 0.41–0.86 510–2000 10.1–14   55–65 330–400 

TRF 1600– 

2500 
8.94–12   55–60 370–430 

 

15–2600 8.94–16.5 55–70 290–430 
 

Anthrax 
29 2(20) 11 2 3 4 Mountain 0.6–0.86 

1600–
 

2500 

 

8.94–12 55–60 370–410 

Scorpionism 
1675 8(80) 118 21 18 48 

Plain,
 

Mountain 
0–0.41 15–2600   8.94–14   55–70 330–430 

Scabies 
51 3(30) 4 2 3 7 Mountain 0.6–0.86 

1500–
 

2600 
8.94–14   55–65 370–430 

CCHF 
8 3(30) 8 4 3 8 

Mountain, 0–0.86 15–2600   8.94–14   55–70 290–400 
  Plain  

 

 
 

Fig. 7. The frequency of Tick–borne Relapsing Fever cases in Ardabil Province, northwest of Iran (2001–2018) 

 

 

region. However, in a study conducted in 

2004, the infection rate of Borrelia Sp in 
the three–tick species as; O. lahorensis, O. 

tholozani and A. persicus was 14.33% in 
2004. The infectious of O. tholozani was 

estimated to be 17.5% in 2005. The results 
of TRF spatial autocorrelation showed that 

the general G Index 0.000108 value, the z– 

score of –0.416500980084, the pattern does 

not appear to be significantly different than 

random (P = 0.677). (Fig. 6B). 
 

Crimean–Congo Hemorrhagic Fever 

(CCHF): In the province of Ardabil, CCHF 
is sporadic as 8 cases have been reported over 

the past 18 years (Figs. 7, 6B). All cases were 
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400 2(20) 15 3 5 18 Mountain 
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0.6–0.86 

 106191 10(100) 1395 26 21 71 Valley, hill, 

plain 

0–0.86 
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Fig. 8. The frequency of Crimean–Congo Hemorrhagic Fever cases in Ardabil Province, northwest of Iran 

(2001–2018) 

 

 

Fig. 9. The frequency of pediculosis in Ardabil Province, northwest of Iran (2001–2018) 

 

 

 

Fig. 10. The frequency of anthrax in Ardabil Province, northwest of Iran (2001–2018) 

 

 

from rural areas in rancher or farmer. Patients 

had a history of contact with animals, tick 
bites and no death has been reported. Totally 

20 spices of soft and hard ticks were reported 
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in Ardabil Province (Table 2). CCHF virus 

infection has been reported from five species 
by RT–PCR methods. The infection rate 

were in H. marginatum, H. dromedarii and 
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Fig. 11. General G index for high/low clustering of malaria (A), Visceral leishmaniasis (B), Cutaneous 

Leishmaniasis (C) and Tick–Borne Relapsing Fever (D) in in Ardabil Province, northwest of Iran (2001–2018) 

 

 

 

H. schulzei (0.8%), R. bursa (13.84 %) and 

O. lahorensis (6.92 %). 
 

Scabies: 51 cases of scabies were 

reported in this area. The disease has been 

integrated into the health care system of the 
Iranian Ministry of Health since 2016. 65% 

of the disease was reported in male and 35 % 
in female. More than 60% of cases were in 

rural areas and 40% urban (Fig. 6B). 
 

Scorpionism: A total of 1675 cases of 
scorpion bites occurred in the province 

during   2001–2018.   The   incidence   of 

the scorpionism is between 12–20% per 
100,000 people. The highest cases (25%) 

were reported from Khalkhal in south part 
and the lowest from Nir county in central 

part (1.5%). 57% were male and 43% 
female, and most cases (43%) were in the 

10–20 years old and the lowest (18%) over 
the age of 70 years. 58% scorpion bites were 

occurred in homes and 42% outside homes. 

Scorpionims have been increased more than 
two times since 2015. Most scorpion’s bites 

occurred in October (73%) and November 
(72.5%) (Figs. 1, 6C). 

 

Pediculosis: During the study, 106191 

cases of head lice infestation were reported in 

Ardebil Province. Since 2013, pediculosis has 
doubled and then is increasing exponentially. 

40% of cases have been reported from the 
central and 28.5% in the northern parts of 

the province. More than 80% of the cases 
have been reported in school students. Until 

2014, most cases were reported from rural 
areas, but after which 65% of the cases were 

reported from urban and peri–urban areas. 

The prevalence of pediculosis was increased 
from 44/100,000 in 2001 to 1,780/100,000 
in 2018 year (Figs. 9, 6C). 

 

Anthrax: The disease was mostly 

observed in the southern and northern 

regions. 29 cases were reported from which 
90% were in southern parts and 10% of 

northern parts (Figs. 10–7C). 

Discussion 

According to the WHO reports, 
annually more than one billion people are 

affected by VBDs leading to one million 

deaths. The important distributed VBDs 
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in world include malaria, Dengue fever, 
schistosomiasis,leishmaniasis, Chagas 

disease, yellow fever, lymphatic filariasis 
and onchocerciasis (4). Malaria was also 

seemed in the northern parts of Ardebil 

which is one of the oldest endemic areas 
in borderline of Azerbijan Republic. The 

cases of malaria have been zero since 2004 
in Ardabil Province maybe due to plan to 

eradication of malaria in Iran (19). Similar to 
the pattern of global dispersion of P. vivax, 

the main cause of malaria in northwestern 
Iran is also P. vivax (20). 

Ardabil Province is one of the most 
important endemic foci of visceral 

leishmaniasis in Iran. In recent years, cases 
of VL have been reduced, but geographical 

dispersion has increased and new sides were 
reported. This pattern is also observed in 

India (21), Brazil (22) and previous report 

from Ardabil (13). Most of the cases of VL 
were recorded in the Meshgin shahr and 

Germi counties with significant differences 
from other areas (P > 0.05). In these areas, 

most of the residents are farming and 
animal husbandry who keep dogs. The main 

reservoirs of VL are dogs and canids (23). 
Large numbers of reservoirs may be one of 

the reasons to high prevalence of the disease 

in these areas. Increasing the prevalence 
of canine visceral leishmaniasis (11) and 

distribution of infected dogs in different parts 
of the region is one of the most important 

causes of the distribution of VL in new sides 
in the areas. The high diversity of sand fly 

spices, high infection of reservoirs and 
high numbers of livestock has led to a high 

prevalence of VL in the northwest of Iran. 
CL is a non–endemic disease in north- 

west of Iran. The incidence rate of Cl is a 

2–5/100,000. The highest reported incidence 

was 27.5/100000 in Iran (24). Therefore, 
the Ardebil Province is among the regions 

with a low incidence. The main challenge 
is that, 47% of cases are children with no 

history of travel to endemic areas. So far, 
the causative agent of CL has not been 

detected in this area. There is a need for 
further study in this area, because according 

to the findings of this study, the province of 
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Ardebil is likely to be an endemic area with 

a moderate prevalence. The most important 
Tick–Borne Diseases (TBD) reported in the 

Ardabil Province is CCHF. According to the 
results of this study, TBD are increasing in 

some parts of Iran as the latest reported in 
the International Conference of CCHF, the 

increasing and spread of the disease in the 

Eastern Mediterranean have been confirmed 
(25–26). The most important factors that 

may effect on TBD prevalence in northwest 
of Iran includes high population density, 

high livestock rates, mountainous region and 
high rainfall that causes animal husbandry 

and number of livestock have increasing. 
As livestock increases the number of ticks 

increases and which lead to high incidence 

of TBD. One of the other causes could be the 
increase in smuggling of infected animals 

across the borders of Iran. 
Since 2013, the incidence of head lice 

infestations has increased exponentially in 

all parts of Iran and Ardabil Province. These 
epidemics are more common among primary 

school students. In this area, the prevalence 
of head lice is between 5–28 /100,000. The 

reported prevalence was 3–28 in Iran and 5–
40/100000 in the world (12, 27–28). 

According to previous studies in Ardabil 

Province, pediculosis cases on the outskirts 
of city was more than villages. It seems 

family size, students and their parents’ 
history of infestation, type of bathrooms, 

and history of use shared hygiene items were 
probably risk factors associated with head 

lice infestation among students of primary 
schools in Ardabil Province (12, 29). 

The results of this study showed that 
Malaria is reported only in the north of the 
province, with a lower elevation and along 

the Aras river bank. The diversity and 
abundance of Anopheles species also have 

been reported in this region in consistent 
with previous studies (P < 0.05) (30–32). 

VL and CL were reported in central part of 
the province and three of the most important 

main vectors of VL are reported. The most 

infection reservoirs of the VL are reported 
from the central part of the province (11). 

The matching of three factors proven vectors, 
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main reservoirs and fauna of leishmania 
parasite in this area resulted the Ardabil 

Province to be the most important endemic 
foci of VL in the northwest of Iran. Tick– 

and tick–borne diseases most were reported 

in south and central parts of Ardabil. These 
areas have moderate to high rainfall with 

denser vegetation and livestock keeping. 
According to the prevalence and species 

diversity of ticks in this area, the incidence 
of tick–borne diseases could be increased 

(33–36). 

Conclusions 

Suitable climate, sufficient food, 

appropriate habitats, high abundance of 

arthropod and reservoirs ofABDs are the most 
important factors affecting the prevalence of 

ABDs in Ardabil Province. The climate 
change and ecological environments have a 

direct impact on the frequency of arthropods 

in Ardebil Province. The fauna, the frequency 
of the vectors, and main reservoirs be should 

be identified to prevent ABDs. The best 
method to control and prevention of ABD 

disease should be selected based on the 
geographical conditions. 
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